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This Site-Specific Sampling and Analysis Plan for the
Machine Shop Property in Weirton, West Virginia is a
companion document to the general Quality Assurance
Project Plan for the Business Development Corporation of
the Northern Panhandle (BDC). All of the policies and
procedures specified in the Quality Assurance Project
Plan will be followed for this project.

Civil & Environmental Consultants, Inc.
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PROJECT MANAGEMENT
Al SITE INFORMATION/BACKGROUND

Civil & Environmental Consultants, Inc. (CEC) was retained by the Business Development
Corporation of the Northern Panhandle (BDC) to perform a Phase | Environmental Site
Assessment (ESA) of the Machine Shop Property (Site) located on Main Street and State Route 2
in Weirton, Hancock County, West Virginia. The Phase | ESA was completed under
U.S. Environmental Protection Agency (USEPA) Brownfields Assessment Grant No.
BF 96345801 and submitted to the USEPA on February 28, 2017. The Phase | ESA report
identified seven (7) Recognized Environmental Conditions (RECs) at the Site. Four (4) of these
have been investigated under the Resource Conservation and Recovery Act (RCRA) Corrective
Action program implemented by the previous owner.

The Phase | ESA report recommended that a Phase Il ESA be performed on the remaining
three (3) RECs. In addition to the identified RECs at the Site, onsite structures planned for
demolition were discovered to have the potential presence of asbestos-containing materials
(ACM). Removing ACM prior to demolishing structures is required by West Virginia law.
Therefore, it has been recommended to perform ACM surveys, including the sampling and
analysis of suspect ACM on these structures. This Sampling and Analysis Plan (SAP) provides a
scope and schedule for these Phase Il activities and is a supplement to the Quality Assurance
Project Plan (QAPP) that has been approved by USEPA.

The Site is situated between Main Street and State Route 2 in Weirton, Hancock County,
West Virginia. The approximate Site location is presented on Figure 1, and a general Site layout
is presented on Figure 2. The Site encompasses approximately 9.3 acres and is comprised of
several non-contiguous individual tax parcels located between Avenue D and the intersection of
State Route 2 and Main Street. The Site was historically owned by the Weirton Steel
Corporation and subsequent owners (i.e., ISG Weirton, which eventually became ArcelorMittal
Weirton LLC) as part of much larger land holdings that comprised a steel manufacturing facility
and supporting operations. Specific operations at the Site included a Central Machine Shop
where steel-making components were fabricated/repaired and a Trucking Department where
facility vehicles were fueled/serviced/dispatched. The Machine Shop and Trucking Department
Operations were shut down after 2011, and these portions of the Site have remained vacant since
that time. On January 31, 2017, Mingo Junction Steel Works, LLC (MJSW) purchased
approximately 1,300 acres from ArcelorMittal, including the Site. The BDC purchased the
property from MJSW in early March 2017. The BDC will lease the property to Bidell Gas
Compression (Bidell), a subsidiary of the Canadian company Total Energy Services, Inc., who
will repurpose the Machine Shop building for the fabrication, sale, lease, and service of natural
gas compression equipment. The Site is located in an area of industrial, commercial, and
residential use.

The four (4) RECs that have been investigated and are being addressed under the RCRA

Corrective Action Program by the previous owner are summarized below. These RECS and the
investigation results are described in more detail in the Phase | ESA Report. Based on the

Civil & Environmental Consultants, Inc.
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investigation results and recommendations contained in the RCRA Investigation Report, none of
these RECs are anticipated to require further action under the RCRA Corrective Action Program.

e Two (2) 10,000-gallon diesel above-ground storage tanks (ASTs) and related fueling
station located behind the Trucking Department office/locker room. Surface soil and
subsurface soil samples were collected at this location and analyzed for benzene, toluene,
ethylbenzene, and xylenes (BTEX) and polynuclear aromatic hydrocarbons (PAHs). A
groundwater sample was also collected and analyzed for Volatile Organic Compounds
(VOCs), semivolatile organic compounds (SVOCs), and metals.

e A 10,000-gallon gasoline AST and related fueling station located in the Trucking
Department area. Surface soil and subsurface soil samples were collected at this location
and analyzed for BTEX and PAHs. A groundwater sample was also collected and
analyzed for VOCs, SVOCs, and metals.

e The former Maintenance Building in the Trucking Department area. Surface and
subsurface soil samples were collected at this location and analyzed for VOCs, SVOCs,
and metals.

e An in-ground concrete sump outside the northwest corner of the Central Machine Shop
that was used to store wash solutions prior to being removed by vacuum truck for
disposal. A subsurface soil sample and a groundwater sample were collected at this
location and analyzed for VOCs, SVOCs, and metals.

The three (3) RECs recommended for Phase Il assessment include the following:

e One (1) transformer was observed outside the northeast wall of the Machine Shop. Oil
stains were apparent around the base of the transformer pad (approximately 7 x 7 feet)
and fresh slag had been placed around the surrounding area. No stickers indicating
polychlorinated biphenyls (PCB) content were observed on the transformer;

e Oil staining was observed along the outside northern and eastern walls of the compressor
shed located along the outside northeastern wall of the Machine Shop. A full waste oil
tank (approximately 200 gallons) is also located along the outside wall of the compressor
shed; and

e Soil staining and residues (dark soot-like and white crystalline) were observed inside the
hoist shed in the Trucking Department.

Pending the results of the Phase Il ESA, surface soil appears to be the only environmental media
impacted by the above RECs.

A preliminary conceptual site model for chemicals of concern (COCs) and exposure pathways
for the three (3) RECs to be assessed is provided below.

e COCs for the transformer area include: PCBs that may be contained in the transformer
oil;

e COCs for the compressor shed area include: VOCs, SVOCs, and heavy metals that could
be contained in the compressor oil;

Civil & Environmental Consultants, Inc.
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e COCs for the hoist shed area include: VOCs, SVOCs, and metals contained in oils/fluids
that may have leaked from equipment that was unloaded at the shed and/or the solid
residue identified on the ground; and

e Potential exposure pathways include: ingestion or dermal contact with surface soil,
inhalation of fugitive dust, leaching from soil to groundwater, and vapor migration from
soil or groundwater into excavations (by construction workers) or buildings.
Groundwater occurs at 50 feet below ground surface and is not used as a potable supply,
so potential exposures related to groundwater would be limited.

A2 PROJECT DESCRIPTION

Visibly impacted surface soil associated with the RECs described in Section Al will be
excavated to a depth of approximately 12 inches or until visible impacts have been removed.
The Phase Il ESA will include the collection and analysis of soil samples from the base and
sidewalls of the excavated areas to demonstrate impacted soil has been removed. The soil
analytical results will be compared to applicable West Virginia Industrial Soil De Minimis
Values in accordance with Appendix A, Table 1, and Table 2 to assess the need for further
action. Constituents without De Minimis Standards will be compared to the USEPA Regional
Screening Levels (RSLs).

The Phase Il ESA will also include the sampling and analysis of suspect ACM to evaluate
potential abatement requirements prior to demolition of the following structures located in the
former Trucking Department area: the shed located along Route 2, the office/locker room
building, the hoist shed, aboveground piping along the southeastern boundary of the property,
and the maintenance building.

A detailed description of these sampling programs is presented in Section B1.

Summary of Data Quality Objective Process

Decisions to be Made

Bidell, who is repurposing the Machine Shop, needs unrestricted access to all areas of the Site.
Having unlimited access will depend on the results of the soil removal and subsequent sampling.
If analytical results indicate that concentrations of COCs exist in excess of the corresponding
West Virginia Industrial Soil De Minimis Values, additional excavation and sampling will be
required.

The results of the ACM sampling will determine whether abatement is required prior to
demolition of the Trucking Department structures.

Information Required to Make Informed, Defensible Decisions

Information required by the BDC is the focus of this Phase Il ESA and includes soil analytical
results, screening of the analytical results against the applicable West Virginia Industrial Soil
De Minimis Values, and an estimate of the cost of any further action that may be required.

Civil & Environmental Consultants, Inc.
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Additional information required includes the location, identification, and quantity of ACM in
order to implement proper abatement procedures prior to and/or concurrent with demolition
activities.

Constraints on the Investigation

The surface soil confirmatory sampling program is limited to the area around the RECs to be
investigated as part of the Phase Il ESA. The location of these RECs are shown on Figure 2.
The budget estimate for performing the investigation activities described in this SAP is $11,000.

The ACM surveys are limited to the following structures: the shed located along Route 2, the
office/locker room building, the hoist shed, aboveground piping along the southeastern boundary
of the property, and the Trucking Department maintenance building. The budget estimate for
performing the investigation activities described in this SAP is $5,000.

Decision Matrix

If the surface soil analytical results show that constituent concentrations are below the applicable
West Virginia Industrial Soil De Minimis Values, the excavation areas will be backfilled with
clean fill (crushed stone purchased from an off-site vendor) and graded, and Bidell will have
unrestricted use of the Site. If the soil analytical results show that constituent concentrations are
above the applicable West Virginia Soil De Minimis Values (or USEPA RSLs for constituents
without De Minimis Values), additional excavation and confirmatory sampling will be required.
The direction and extent of excavation will be based on the initial confirmatory sampling results.

If the sampling and analysis indicate that ACM is present, the BDC will proceed with asbestos
abatement prior to demolition activities.

Uncertainty

The soil confirmatory sampling program design, including the selection of sample locations and
analytical parameters, has been developed to confirm that surface soil impacts associated with
the RECs described in Section Al have been addressed. It is understood that uncertainty cannot
be eliminated, particularly in identifying localized areas of contamination within the Site.

The soil data will be reviewed to identify whether any significant data gaps remain with regard to
the extent of contamination or potential contaminant exposure pathways. If necessary, additional
sampling will be recommended to fill significant data gaps.

The ACM survey design, including the identification and analysis of suspect ACM, has been
developed to identify the location and quantity of ACM at the Site. It is understood that
uncertainty cannot be eliminated, particularly in identifying potential ACM within limited access
portions of the structures.

Civil & Environmental Consultants, Inc.
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The data from the ACM surveys will be reviewed to identify whether any significant data gaps
remain with regard to the presence of ACM. If necessary, additional sampling and analysis will
be recommended to fill significant data gaps and adjust the scope of abatement activities
concurrent with demolition activities.

A3 PROJECT TIME LINE

The progress will be tracked from its inception through implementation to document all
sampling and analytical activities are performed in a correct and cost-effective manner. Each
step in this process will be scheduled in an objective and realistic timeframe to assure adequate
attention is devoted to the minimization of effort and the maximization of information. Table 1A
provides a project timeline for the surface soil confirmatory sampling program. Table 1B
provides a project time line for ACM surveys for the onsite structures with planned demolition.

Ad MEASUREMENT QUALITY INDICATORS

To assess if environmental monitoring measurements are of an appropriate quality, the general
PARCC (Precision, Accuracy, Representativeness, Completeness, and Comparability)
requirements detailed in Sections 1.3 and 4.3 of the QAPP and the site-specific Measurement
Quality Indicators (MQIs) for precision, accuracy, and completeness will be compared to the
site-specific quality objectives and measurement performance criteria. Table 2 provide the MQIs
for representative potential constituents of concern based on the results of the Phase | ESA. This
table provides information regarding the precision, accuracy, and completeness of the laboratory
analyses for these constituents, as well as the applicable West Virginia Industrial Soil
De Minimis Values that will be used for comparison with the analytical results. Table 2 also
provides associated method detection limits (MDLs) and reporting limits (RLs) for each
constituent.

Information related to MQIs for the ACM survey is included in Appendix B.

Civil & Environmental Consultants, Inc.
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MEASUREMENT/DATA ACQUISITION

Bl SAMPLING DESIGN

Visibly impacted surface soil associated with the RECs described in Section Al will be
excavated using a backhoe to a depth of approximately 12 inches or until visible impacts have
been removed. The approximate extent of excavation is shown on Figures 3, 4 and 5. The
excavated soil will be placed in lined roll-off containers, and a composite sample will be
collected from each container for laboratory analysis. The analytical parameters will be
determined based on the requirements of the receiving disposal facility. Once the waste
characterization analysis are complete and have been approved by the disposal facility, the soil
will be transported to the facility for disposal. All excavated soil will be transported and
disposed in accordance with applicable laws and regulations.

Surface Soil Confirmatory Sampling

The soil confirmatory sampling program was designed to demonstrate that impacted soil has
been removed. Samples collected from the base of the excavation will confirm the vertical
extent, and samples from the excavation sidewalls will confirm the lateral extent. The analytical
parameters were selected based on the rationale provided in the conceptual site model in
Section Al. A summary of the soil confirmatory sampling program is as follows:

e Transformer: Following excavation, three (3) soil samples will be collected from the
base of the excavation and one (1) sample will be collected from each of the three (3)
sidewalls and analyzed for PCBs to demonstrate that impacted soil has been removed,

e Compressor Shed: Following excavation, two (2) soil samples will be collected from the
base of the excavation and one (1) sample will be collected from each of the three (3)
sidewalls and analyzed for Target Compound List (TCL) VOCs, TCL SVOCs, Target
Analyte List (TAL) metals, and PCBs to demonstrate that impacted soil has been
removed; and

e Hoist Shed: Following excavation, one (1) soil sample will be collected from the base of
the excavation and one (1) sample will be collected from each of the four (4) sidewalls
and analyzed for TCL VOCs, TCL SVOCs, and TAL metals to demonstrate that
impacted soil has been removed.

The approximate locations of the proposed samples are shown on Figures 3, 4, and 5. Table 3
provides the types and number of samples and analyses required for this project. Appendix C
contains the site-specific Health and Safety Plan (HASP) for completing the work.

ACM Survey

The ACM survey, including the sampling and analysis of suspect ACM, was designed to
evaluate potential abatement requirements prior to demolition of the following structures in the
former Trucking Department area: the shed located along Route 2, the office/locker room
building, the hoist shed, aboveground piping along the southeastern boundary of the property,

Civil & Environmental Consultants, Inc.



Machine Shop Property Date: 04/19/17
Revised: 06/07/17
Page 11 of 12

and the maintenance building. A summary of the proposed ACM survey, which will be
completed by Mid-Atlantic Environmental Consultants in accordance with the QAPP, is as
follows:

e Identify suspect ACM including the material type, location, and approximate quantities;

e Collect and analyze samples of suspect ACM with sufficient frequency to develop a
corresponding abatement plan for demolition purposes. Sample locations and sampling
frequency will be determined in accordance with 40 CFR 763.85 and 763.86 and
Mid-Atlantic’s Guidelines for an Asbestos Survey (Appendix D); and

e Prepare a report of findings to include detailed maps with the location and extent of ACM
and corresponding samples.

Appendix D contains specific guidelines for completing an asbestos survey in accordance with
the USEPA approved QAPP. Appendix C contains the site-specific HASP for completing the
ACM survey.

B2 SAMPLING METHODS REQUIREMENTS

All soil samples will be collected and analyzed in accordance with procedures found in the
QAPP. For convenience, laboratory analytical procedures for the surface soil samples are found
in Appendix A. Table 3 provides general information about the surface soil sampling techniques
that will be used for this project. For specific details about the sampling procedures referenced
in Table 3, refer to the Standard Operating Procedures (SOPs) attached as Appendix E and to the
appropriate sections of the QAPP. All soil samples will be collected and preserved in
accordance with procedures found in Table 1 of the QAPP. Field Quality Control Requirements
for soil sampling activity are found in Table 2 of the QAPP.

All ACM samples will be collected and analyzed in accordance with procedures found in the
QAPP. For convenience, laboratory procedures are included in Appendix B and field procedures
are included in Appendix D.

B3 ANALYTICAL METHODS REQUIREMENTS

Soil Sample Analysis

Table 3 provides information about the analytical methods (including any extraction or digestion
methods) being used for this project. Additional information about analytical methods
requirements [MDL, Practical Quantitation Limit (PQL), etc.], laboratory quality control
requirements, and laboratory equipment calibration procedures can be found in Appendix A.

ACM Analysis

Samples of suspect ACM will be analyzed by polarized light microscopy (PLM). Additional
information about analytical procedures, laboratory quality control requirements, and laboratory
equipment calibration procedures can be found in Appendix B.

Civil & Environmental Consultants, Inc.
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DATA VALIDATION AND USABILITY
Cl RECONCILIATION WITH USER REQUIREMENTS

Soil Sampling Program/Soil Sample Analysis

A review of the field data will be performed by the Project Manager and the Quality Control
Manager as described in Section 4.1 of the QAPP. Independent third party validation of the
laboratory analytical results will be performed in accordance with Section 4.2 of the QAPP. The
data usability will be evaluated at that time.

ACM Surveys

A review of the data will be performed by the Project Manager and the Quality Control Manager
as described in Section 4.1 of the QAPP. An assessment of the data usability will be made based
on that evaluation.

Civil & Environmental Consultants, Inc.
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TABLE 1A

PROJECT TIMELINE - SURFACE SOIL SAMPLING

Activities

(Includes Products and/or Services)

Dates (MM/DD/YY)

Activity Start Date | Activity End Date

Coordinating with excavation contractor and laboratory 06/13/17® 06/16/17
Surface soil excavation 06/19/17" 06/20/17%"
Surface soil confirmatory sampling 06/20/17® 06/20/17"
Laboratory analysis of surface soil samples 06/21/17® 07/13/179
Quality assurance/quality control field audits 06/19/17® 06/20/17V
Data Validation 07/13/17 07/28/17

Data evaluation and report preparation 07/11/17 07/22/17"

(1) Assumes USEPA approval of SAP by June 13, 2017.

(2) Schedule does not account for additional excavation, confirmatory sampling, and analysis if it is required based on the initial

confirmatory sampling results.
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TABLE 1B

PROJECT TIMELINE - ACM SURVEYS

Activities

(Includes Products and/or Services)

Dates (MM/DD/YY)

Activity Start Date | Activity End Date
Coordinating with ACM survey subconsultant and the BDC 06/13/17Y 06/16/17%
Complete ACM survey 06/19/17" 06/19/17"
Laboratory analysis of ACM samples 06/20/17V 06/28/17"
Quality assurance/quality control field audits 06/19/17® 06/19/17
Data evaluation and report preparation 06/28/17V 07/06/17"

(1) Assumes USEPA approval of SAP by June 13, 2017.
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TABLE 2
MEASUREMENT QUALITY INDICATORS
SOIL SAMPLES

Screening Criteria”
Industrial Soil Migration to Method Detection
Constituent Matrix Units Direct Contact Groundwater Reporting Limits Limits Precision Accuracy Completeness

Volatile Organic Compounds (Method 8260B)

1,1,1-Trichloroethane Soil mg/Kg 640 1.4 0.005 0.00023 35% RPD 70 - 130% 90%
1,1,2,2-Tetrachloroethane Soil mg/Kg 31 0.00053 0.005 0.00026 35% RPD 70 - 130% 90%
1,1,2-Trichloro-1,2,2-trifluoroethane Soil mg/Kg 910 2800 0.005 0.00049 35% RPD 70 - 130% 90%
1,1,2-Trichloroethane Soil mg/Kg 57 0.032 0.005 0.00039 35% RPD 70 - 130% 90%
1,1-Dichloroethane Soil mg/Kg 170 0.014 0.005 0.00033 35% RPD 70 - 130% 90%
1,1-Dichloroethene Soil mg/Kg 1100 0.05 0.005 0.00054 35% RPD 70 - 130% 90%
1,2,4-Trichlorobenzene Soil mg/Kg 280 4.1 0.005 0.00024 35% RPD 70 - 130% 90%
1,2-Dibromo-3-Chloropropane Soil mg/Kg 71 0.0017 0.01 0.00068 35% RPD 70 - 130% 90%
1,2-Dichlorobenzene Soil mg/Kg 380 12 0.005 0.00022 35% RPD 70 - 130% 90%
1,2-Dichloroethane Soil mg/Kg 23 0.028 0.005 0.00029 35% RPD 70 - 130% 90%
1,2-Dichloropropane Soil mg/Kg 47 0.033 0.005 0.00031 35% RPD 70 - 130% 90%
1,3-Dichlorobenzene Soil mg/Kg -- -- 0.005 0.00029 35% RPD 70 - 130% 90%
1,4-Dichlorobenzene Soil mg/Kg 140 1.4 0.005 0.00035 35% RPD 70 - 130% 90%
2-Butanone (MEK) Soil mg/Kg 28000 21 0.02 0.00127 35% RPD 70 - 130% 90%
2-Hexanone Soil mg/Kg 1300 0.0088 0.02 0.00058 35% RPD 70 - 130% 90%
4-Methyl-2-pentanone (MIBK) Soil mg/Kg 3400 4.7 0.02 0.00089 35% RPD 70 - 130% 90%
Acetone Soil mg/Kg 110000 47 0.02 0.00306 35% RPD 70 - 130% 90%
Benzene Soil mg/Kg 57 0.051 0.005 0.00032 35% RPD 70 - 130% 90%
Bromoform Soil mg/Kg 3100 0.045 0.005 0.0004 35% RPD 70 - 130% 90%
Bromomethane Soil mg/Kg 33 0.036 0.005 0.00059 35% RPD 70 - 130% 90%
Carbon disulfide Soil mg/Kg 740 4.5 0.005 0.00021 35% RPD 70 - 130% 90%
Carbon tetrachloride Soil mg/Kg 32 0.039 0.005 0.00025 35% RPD 70 - 130% 90%
Chlorobenzene Soil mg/Kg 760 1.4 0.005 0.00033 35% RPD 70 - 130% 90%
Chlorodibromomethane Soil mg/Kg 290 0.0043 0.005 0.0003 35% RPD 70 - 130% 90%
Chloroform Soil mg/Kg 15 0.0011 0.005 0.00023 35% RPD 70 - 130% 90%
Chloromethane Soil mg/Kg 510 0.98 0.005 0.00038 35% RPD 70 - 130% 90%
Chloroethane Soil mg/Kg 2100 120 0.005 0.00038 35% RPD 70 - 130% 90%
cis-1,2-Dichloroethene Soil mg/Kg 82 0.41 0.005 0.00028 35% RPD 70 - 130% 90%
cis-1,3-Dichloropropene Soil mg/Kg -- -- 0.005 0.00026 35% RPD 70 - 130% 90%
Cyclohexane Soil mg/Kg 120 260 0.01 0.00021 35% RPD 70 - 130% 90%
Dichlorobromomethane Soil mg/Kg 14 0.00064 0.005 0.00033 35% RPD 70 - 130% 90%
Dichlorodifluoromethane Soil mg/Kg 800 11 0.005 0.00035 35% RPD 70 - 130% 90%
Ethylbenzene Soil mg/Kg 290 16 0.005 0.00027 35% RPD 70 - 130% 90%
1,2-Dibromoethane Soil mg/Kg 1.8 0.00028 0.005 0.00035 35% RPD 70 - 130% 90%
Isopropylbenzene Soil mg/Kg 270 18 0.005 0.0002 35% RPD 70 - 130% 90%
Methyl acetate Soil mg/Kg 29000 21 0.025 0.00117 35% RPD 70 - 130% 90%
Methyl tert-butyl ether Soil mg/Kg 2300 0.056 0.005 0.00027 35% RPD 70 - 130% 90%
Methylcyclohexane Soil mg/Kg -- -- 0.01 0.00023 35% RPD 70 - 130% 90%
Methylene Chloride Soil mg/Kg 3300 0.026 0.005 0.00024 35% RPD 70 - 130% 90%
m-Xylene & p-Xylene Soil mg/Kg 2400 0.19 0.01 0.0004 35% RPD 70 - 130% 90%
o-Xylene Soil mg/Kg 2800 0.19 0.005 0.00022 35% RPD 70 - 130% 90%
Styrene Soil mg/Kg 870 22 0.005 0.00027 35% RPD 70 - 130% 90%
Tetrachloroethene Soil mg/Kg 170 0.045 0.005 0.00037 35% RPD 70 - 130% 90%
Toluene Soil mg/Kg 820 14 0.005 0.00034 35% RPD 70 - 130% 90%
trans-1,2-Dichloroethene Soil mg/Kg 700 0.59 0.005 0.00038 35% RPD 70 - 130% 90%

164-123
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Industrial Soil Migration to Method Detection
Constituent Matrix Units Direct Contact Groundwater Reporting Limits Limits Precision Accuracy Completeness

trans-1,3-Dichloropropene Soil mg/Kg -- -- 0.005 0.00021 35% RPD 70 - 130% 90%
Trichloroethene Soil mg/Kg 21 0.036 0.005 0.00041 35% RPD 70 - 130% 90%
Trichlorofluoromethane Soil mg/Kg 1200 14 0.005 0.00024 35% RPD 70 - 130% 90%
Xylenes, Total Soil mg/Kg 260 200 0.01 0.0004 35% RPD 70 - 130% 90%
Vinyl chloride" Soil mg/Kg 21 0.014 0.005 0.00028 35% RPD 70 - 130% 90%
Semi-Volatile Compounds (Method 8270C)

1,1'-Biphenyl Soil mg/Kg 220 0.17 0.05 0.0035 35% RPD 70 - 130% 90%
2,2"-oxybis[ 1-chloropropane] Soil mg/Kg 300 0.0024 0.1 0.0095 35% RPD 70 - 130% 90%
2.,4,5-Trichlorophenol Soil mg/Kg 88000 120 0.15 0.025 35% RPD 70 - 130% 90%
2,4,6-Trichlorophenol Soil mg/Kg 880 0.46 0.15 0.0089 35% RPD 70 - 130% 90%
2.,4-Dichlorophenol Soil mg/Kg 2600 1.1 0.15 0.02 35% RPD 70 - 130% 90%
2,4-Dimethylphenol Soil mg/Kg 18000 7.4 0.15 0.02 35% RPD 70 - 130% 90%
2,4-Dinitrophenol Soil mg/Kg 1800 0.7 0.33 0.021 35% RPD 70 - 130% 90%
2,4-Dinitrotoluene Soil mg/Kg 80 0.0059 0.2 0.017 35% RPD 70 - 130% 90%
2,6-Dinitrotoluene Soil mg/Kg 890 0.43 0.2 0.021 35% RPD 70 - 130% 90%
2-Chloronaphthalene Soil mg/Kg 64000 41 0.05 0.00045 35% RPD 70 - 130% 90%
2-Chlorophenol Soil mg/Kg 5100 0.41 0.05 0.0082 35% RPD 70 - 130% 90%
2-Methylnaphthalene Soil mg/Kg 8200 0.51 0.00667 0.0005 35% RPD 70 - 130% 90%
2-Methylphenol Soil mg/Kg 44000 13 0.2 0.011 35% RPD 70 - 130% 90%
2-Nitroaniline Soil mg/Kg 8500 1.3 0.2 0.0091 35% RPD 70 - 130% 90%
2-Nitrophenol Soil mg/Kg -- -- 0.05 0.0083 35% RPD 70 - 130% 90%
3 & 4 Methylphenol Soil mg/Kg -- -- 0.4 0.02 35% RPD 70 - 130% 90%
3,3"-Dichlorobenzidine Soil mg/Kg 55 0.02 0.1 0.018 35% RPD 70 - 130% 90%
3-Nitroaniline Soil mg/Kg -- -- 0.2 0.016 35% RPD 70 - 130% 90%
4,6-Dinitro-2-methylphenol Soil mg/Kg 66 0.0026 0.15 0.0092 35% RPD 70 - 130% 90%
4-Bromophenyl phenyl ether Soil mg/Kg -- -- 0.05 0.013 35% RPD 70 - 130% 90%
4-Chloro-3-methylphenol Soil mg/Kg 82000 1.7 0.15 0.021 35% RPD 70 - 130% 90%
4-Chloroaniline Soil mg/Kg 120 0.0029 0.15 0.017 35% RPD 70 - 130% 90%
4-Chlorophenyl phenyl ether Soil mg/Kg -- -- 0.05 0.013 35% RPD 70 - 130% 90%
4-Nitroaniline Soil mg/Kg 110 0.0016 0.2 0.026 35% RPD 70 - 130% 90%
4-Nitrophenol Soil mg/Kg -- -- 0.33 0.017 35% RPD 70 - 130% 90%
Acenaphthene Soil mg/Kg 66000 61 0.00667 0.00076 35% RPD 70 - 130% 90%
Acenaphthylene Soil mg/Kg 74000 61 0.00667 0.00035 35% RPD 70 - 130% 90%
Acetophenone Soil mg/Kg 2500 9.5 0.1 0.0092 35% RPD 70 - 130% 90%
Anthracene Soil mg/Kg 610000 3100 0.00667 0.00078 35% RPD 70 - 130% 90%
Atrazine Soil mg/Kg 110 0.039 0.2 0.0091 35% RPD 70 - 130% 90%
Benzaldehyde Soil mg/Kg 1200 22 0.1 0.012 35% RPD 70 - 130% 90%
Benzo[a]anthracene Soil mg/Kg 29 0.21 0.00667 0.00063 35% RPD 70 - 130% 90%
Benzo[a]pyrene Soil mg/Kg 29 4.7 0.00667 0.00064 35% RPD 70 - 130% 90%
Benzo[b]fluoranthene Soil mg/Kg 29 0.71 0.00667 0.00059 35% RPD 70 - 130% 90%
Benzo[g,h,iJperylene Soil mg/Kg 23000 37000 0.00667 0.00035 35% RPD 70 - 130% 90%
Benzo[k]fluoranthene Soil mg/Kg 290 6.9 0.00667 0.00068 35% RPD 70 - 130% 90%
Bis(2-chloroethoxy)methane Soil mg/Kg 2500 0.013 0.1 0.022 35% RPD 70 - 130% 90%
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Bis(2-chloroethyl)ether Soil mg/Kg 13 0.000063 0.1 0.002 35% RPD 70 - 130% 90%
Bis(2-ethylhexyl) phthalate Soil mg/Kg 1800 29 0.07 0.019 35% RPD 70 - 130% 90%
Butyl benzyl phthalate Soil mg/Kg 13000 10 0.07 0.01 35% RPD 70 - 130% 90%
Caprolactam Soil mg/Kg 440000 39 0.33 0.037 35% RPD 70 - 130% 90%
Carbazole Soil mg/Kg -- -- 0.05 0.027 35% RPD 70 - 130% 90%
Chrysene Soil mg/Kg 2900 21 0.00667 0.0011 35% RPD 70 - 130% 90%
Dibenz(a,h)anthracene Soil mg/Kg 29 0.23 0.00667 0.00066 35% RPD 70 - 130% 90%
Dibenzofuran Soil mg/Kg 2000 5.8 0.05 0.00066 35% RPD 70 - 130% 90%
Diethyl phthalate Soil mg/Kg 700000 100 0.07 0.016 35% RPD 70 - 130% 90%
Dimethyl phthalate Soil mg/Kg -- -- 0.07 0.017 35% RPD 70 - 130% 90%
Di-n-butyl phthalate Soil mg/Kg 88000 79 0.07 0.015 35% RPD 70 - 130% 90%
Di-n-octyl phthalate Soil mg/Kg 8200 57 0.07 0.0079 35% RPD 70 - 130% 90%
Fluoranthene Soil mg/Kg 30000 1400 0.00667 0.00055 35% RPD 70 - 130% 90%
Fluorene Soil mg/Kg 57000 74 0.00667 0.00053 35% RPD 70 - 130% 90%
Hexachlorobenzene Soil mg/Kg 15 0.25 0.00667 0.0021 35% RPD 70 - 130% 90%
Hexachlorobutadiene Soil mg/Kg 320 0.033 0.05 0.0056 35% RPD 70 - 130% 90%
Hexachlorocyclopentadiene Soil mg/Kg 5300 3.1 0.33 0.0081 35% RPD 70 - 130% 90%
Hexachloroethane Soil mg/Kg 620 0.02 0.05 0.009 35% RPD 70 - 130% 90%
Indeno[1,2,3-cd]pyrene Soil mg/Kg 29 23 0.00667 0.00035 35% RPD 70 - 130% 90%
Isophorone Soil mg/Kg 26000 0.47 0.05 0.013 35% RPD 70 - 130% 90%
Naphthalene Soil mg/Kg 180 0.0094 0.00667 0.00082 35% RPD 70 - 130% 90%
Nitrobenzene Soil mg/Kg 240 0.0016 0.1 0.0022 35% RPD 70 - 130% 90%
N-Nitrosodi-n-propylamine Soil mg/Kg 35 0.00014 0.05 0.0063 35% RPD 70 - 130% 90%
N-Nitrosodiphenylamine Soil mg/Kg 5000 1.5 0.05 0.021 35% RPD 70 - 130% 90%
Pentachlorophenol Soil mg/Kg 33 0.2 0.15 0.0091 35% RPD 70 - 130% 90%
Phenanthrene Soil mg/Kg 610000 3200 0.00667 0.00073 35% RPD 70 - 130% 90%
Phenol Soil mg/Kg 260000 54 0.05 0.0073 35% RPD 70 - 130% 90%
Pyrene Soil mg/Kg 58000 320 0.00667 0.00044 35% RPD 70 - 130% 90%
Metals (Method 6020)

Aluminum Soil mg/Kg 1000000 470000 0.01 0.00062 35% RPD 60 - 140% 90%
Arsenic Soil mg/Kg 27 5.8 0.001 0.000026 35% RPD 60 - 140% 90%
Barium Soil mg/Kg 360000 1600 0.001 0.00022 35% RPD 60 - 140% 90%
Beryllium Soil mg/Kg 3900 63 0.0002 0.000011 35% RPD 60 - 140% 90%
Cadmium Soil mg/Kg 800 7.5 0.0002 0.0000037 35% RPD 60 - 140% 90%
Calcium Soil mg/Kg -- -- 0.2 0.022 35% RPD 60 - 140% 90%
Chromium Soil mg/Kg 1000000 840000000 0.0004 0.00006 35% RPD 60 - 140% 90%
Cobalt Soil mg/Kg 600 42 0.0002 0.0000017 35% RPD 60 - 140% 90%
Copper Soil mg/Kg 82000 440 0.0004 0.000097 35% RPD 60 - 140% 90%
Iron Soil mg/Kg 1000000 5500 0.02 0.0032 35% RPD 60 - 140% 90%
Silver Soil mg/Kg 10000 13 0.0002 0.0000014 35% RPD 60 - 140% 90%
Potassium Soil mg/Kg -- -- 0.2 0.0049 35% RPD 60 - 140% 90%
Magnesium Soil mg/Kg -- -- 0.2 0.004 35% RPD 60 - 140% 90%
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Manganese Soil mg/Kg 72000 960 0.001 0.00012 35% RPD 60 - 140% 90%
Sodium Soil mg/Kg -- -- 0.2 0.0087 35% RPD 60 - 140% 90%
Nickel Soil mg/Kg 38000 410 0.0004 0.000039 35% RPD 60 - 140% 90%
Lead Soil mg/Kg 1000 270 0.0002 0.000045 35% RPD 60 - 140% 90%
Antimony Soil mg/Kg 820 5.7 0.0004 0.000014 35% RPD 60 - 140% 90%
Selenium Soil mg/Kg 10000 52 0.001 0.00004 35% RPD 60 - 140% 90%
Thallium Soil mg/Kg 20 2.8 0.0004 0.000019 35% RPD 60 - 140% 90%
Vanadium Soil mg/Kg 140 22 0.001 0.000037 35% RPD 60 - 140% 90%
Zing Soil mg/Kg 610000 5800 0.004 0.0005 35% RPD 60 - 140% 90%
Mercury (Method 7471A)
Mercury Soil mg/Kg 610 2.1 0.0001 0.000018 35% RPD 60 - 140% 90%
PCB:s - All Aroclors (Method 8082)
PCB-1016 Soil mg/Kg 50 1.8 0.05 0.024 35% RPD 70 - 130% 90%
PCB-1221 Soil mg/Kg 12 0.0023 0.05 0.023 35% RPD 70 - 130% 90%
PCB-1232 Soil mg/Kg 12 0.0023 0.05 0.016 35% RPD 70 - 130% 90%
PCB-1242 Soil mg/Kg 10 0.11 0.05 0.02 35% RPD 70 - 130% 90%
PCB-1248 Soil mg/Kg 10 0.1 0.05 0.017 35% RPD 70 - 130% 90%
PCB-1254 Soil mg/Kg 10 0.18 0.05 0.014 35% RPD 70 - 130% 90%
PCB-1260 Soil mg/Kg 10 0.47 0.05 0.018 35% RPD 70 - 130% 90%
Notes:

(1) Screening criteria are based on the De Minimis Values from Table 60-3B of the West Virginia Voluntary Remediation and Redevelopment Rule. Effective June 2014. In the event a De Minimis Value

was not available, the May 2016 USEPA Regional Screening Levels were used, if available. USEPA values are italicized. Notes regarding specific values for various chemicals (e.g., surrogates used, effects basis, etc.) are as follows:
- - Indicates screening value not available for this constituent.
Screening criteria for vinyl chloride is based on the adult values.
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TABLE 3
SAMPLING AND ANALYTICAL METHODS REQUIREMENTS

Sample
Number of Sampling Preparation/Extraction Analytical Method
Matrix/Sample Locations Parameter Samples(l) Procedure®” Method Number Number
USEPA SW-846 USEPA SW-846
TCL VOC 10 SOP #03-01-04
° Method 5035A Method 8260B
USEPA SW-846 USEPA SW-846
TCL SVOC 10 SOP #03-01-04
> Method 3540C Method 8270C
Soil from Base and Sidewalls of USEPA SW-846 USEPA SW-846
Excavations TAL Metals (except Mercury) 10 SOP#03-01-04 Method 3050B Method 6020
USEPA SW-846 USEPA SW-846
M 1 P #03-01-04
ereuty 0 SOP#03-0 Method 7471A Method 7471A
PCBs 1 SOP #03-01-04 USEPA SW-846 USEPA SW-846

Method 3540C

Method 8082

(1) The number of samples listed does not include quality assurance samples (trip blanks, field duplicates, and equipment blanks). Quality assurance samples will be

collected and analyzed at the frequency listed on Table 2 of the QAPP.-1

(2) Standard Operating Procedures (SOPs) listed in this table are attached in Appendix E. These SOPs are intended to supplement those presented in the QAPP.
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Quality Assurance Manual

TestAmerica Canton
4101 Shuffel Street NW
North Canton, OH 44720
Phone: 330-497-9396
Fax: 330-497-0772

www.testamericainc.com

Copyright Information:

This documentation has been prepared by TestAmerica Analytical Testing Corp. andits affiliates
(“TestAmerica”), solely for their own use and the use of their customers in evaluating their qualifications
and capabilities in connection with a particular project. The user of this document agrees by its
acceptance to return it to TestAmerica upon request and not to reproduce, copy, lend, or otherwise
disclose its contents, directly or indirectly, and not to use if for any other purpose other than that for which
it was specifically provided. The user also agrees that where consultants or other outside parties are
involved in the evaluation process, access to these documents shall not be given to said parties unless
those parties also specifically agree to these conditions.

THIS DOCUMENT CONTAINS VALUABLE CONFIDENTIAL AND PROPRIETARY INFORMATION.
DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS WITHOUT THE WRITTEN
AUTHORIZATION OF TESTAMERICA IS STRICTLY PROHIBITED. THIS UNPUBLISHED WORK BY
TESTAMERICA IS PROTECTED BY STATE AND FEDERAL LAW OF THE UNITED STATES. IF
PUBLICATION OF THIS WORK SHOULD OCCUR THE FOLLOWING NOTICE SHALL APPLY:

©COPYRIGHT 2016 TESTAMERICA LABORATORIES, INC. ALL RIGHTS RESERVED

R

: Facility Distribution No. Distributed To:
{ |
| The controlled copies of this SOP are the PDF copy of the SOP that is posted to the laboratory’s SOP |
 Directory and, where applicable, the SOP that is printed and placed in the General Chemistry SOP
| binder. Printed or electronic copies of this SOP distributed outside of the facility are considered

| uncontrolled. R
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SECTION 3. INTRODUCTION, SCOPE, AND APPLICABILITY

3.1 Introduction and Compliance References

TestAmerica Canton’s Quality Assurance Manual (QAM) is a document prepared to define the
overall policies, organizational objectives and functional responsibilities for achieving
TestAmerica’s data quality goals. The laboratory maintains a local perspective in its scope of
services and client relations and maintains a national perspective in terms of quality. The QAM
has been prepared to assure compliance with The NELAC Institute (TNI) Standard, dated 2009,
Volume 1, Modules 2 and 4, In addition, the policies and procedures outlined in this manual are
compliant with TestAmerica’s Corporate Quality Management Plan (CQMP) and the various
accreditation and certification programs listed in Appendix 4. The CQMP provides a summary
of TestAmerica’s quality and data integrity system. It contains requirements and general
guidelines under which all TestAmerica facilities shall conduct their operations. The QAM has
been prepared to be consistent with the requirements of the following documents:

* "EPA Requirements for Quality Management Programs” (QA/R-2) (EPA/240/B-01/002,
May 31, 2006).

e EPA 600/4-79-019, Handbook for Analytical Quality Control in Water and Wastewater
Laboratories, EPA, March 1979.

e Test Methods for Evaluating Solid Waste Physical/Chemical Methods (SW846), Third
Edition, September 1986, Final Update I, July 1992, Final Update lIA, August 1993, Final
Update I, September 1994; Final Update IIB, January 1995; Final Update Ill, December
1996; Final Update 1V, January 2008; Final Update V, August 2015.

e APHA, Standard Methods for the Examination of Water and Wastewater, 18th Edition,
19th, 20th, 21st, and on-line Editions.

e Statement of Work for Inorganics & Organics Analysis, SOM and ISM, current versions,
USEPA Contract Laboratory Program Multi-media, Multi-concentration.

e Federal Register, 40 CFR Parts 136, 141, 172,173, 178, 179 and 261.

e Toxic Substances Control Act (TSCA).

3.2 Terms and Definitions

A Quality Assurance Program is a company-wide system designed to ensure data produced by
the laboratory conforms to the standards set by state and/or federal regulations. The program
functions at the management level through company goals and management policies, and at
the analytical level through Standard Operating Procedures (SOPs) and quality control. The
TestAmerica program is designed to minimize systematic error, encourage constructive,
documented problem solving, and provide a framework for continuous improvement within the
organization.
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Refer to Appendix 3 for the Glossary/Acronyms.
3.3 Scope / Fields of Testing

The laboratory analyzes a broad range of environmental and industrial samples every month.
Sample matrices include, but are not limited to, effluent water, groundwater, hazardous waste,
sludge, wipes, and soils. The Quality Assurance Program contains specific procedures and
methods to test samples of differing matrices for chemical, physical and biological parameters.
The Program also contains guidelines on maintaining documentation of analytical processes,
reviewing results, servicing clients and tracking samples through the laboratory. The technical
and service requirements of all analytical requests are thoroughly evaluated before
commitments are made to accept the work. Measurements are made using published reference
methods or methods developed and validated by the laboratory.

The methods covered by this manual include the most frequently requested methodologies
needed to provide analytical services in the United States and its territories. The specific list of
test methods used by the laboratory can be found in Appendix 2 . The approach of this manual
is to define the minimum level of quality assurance and quality control necessary to meet these
requirements. All methods performed by the laboratory shall meet these criteria as appropriate.
In some instances, quality assurance project plans (QAPPs), project specific data quality
objectives (DQOs) or local regulations may require criteria other than those contained in this
manual and the referenced methods. In these cases, the laboratory must abide by the
requested criteria following review and acceptance of the requirements by the Laboratory
Director and/or the Quality Assurance (QA) Manager. In some cases, QAPPs and DQOs may
specify less stringent requirements. The Laboratory Director and the QA Manager must
determine if it is in the lab’s best interest to follow the less stringent requirements.

Ohio VAP requirements are listed throughout the document.
3.4 Management Of The Manual
3.4.1 Review Process

The template on which this manual is based is reviewed annually by Corporate Quality
Management Personnel to assure it remains in compliance with Section 3.1. This manual itself
is reviewed every two years by senior laboratory management to assure that it reflects current
practices and meets the requirements of the laboratory’s clients and regulators as well as the
CQMP. Occasionally, the manual may need changes in order to meet new or changing
regulations and operations. The QA Manager must review the changes in the normal course of
business and incorporate changes into revised sections of the document. All updates must be
reviewed by the senior laboratory management staff. The laboratory updates and approves
such changes according to our Document Control SOP (NC-QA-030) and Updating Procedures
SOP (NC-QA-027).

SECTION 4. MANAGEMENT REQUIREMENTS

4.1 Overview

TestAmerica Canton is a local operating unit of TestAmerica Laboratories, Inc. The
organizational structure, responsibilities, and authorities of the corporate staff of TestAmerica
Laboratories, Inc. are presented in the CQMP. The laboratory has day-to-day independent
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operational authority overseen by corporate officers (e.g., President and Chief Executive Officer
(CEO), Chief Operating Officer (COO), Executive VP Operations, Corporate Quality, etc.). The
laboratory operational and support staff work under the direction of the Laboratory Director. The
organizational structure for both Corporate and TestAmerica Canton is presented in Figure 4-1.
Employee names are provided to demonstrate range and size of departments however the
actual staff members may vary over time. The most current Organization Chart may be
obtained from Quality Assurance Manager or Laboratory Director. Roles and Responsibilities

In order for the Quality Assurance Program to function properly, all members of the staff must
clearly understand and meet their individual responsibilities as they relate to the quality
program. The following descriptions briefly define each role in its relationship to the Quality
Assurance Program.

4.2.1 Additional Requirements for Laboratories

The responsibility for quality resides with every employee of the laboratory. All employees have
access to the QAM, are trained to this manual, and are responsible for upholding the standards
therein. Each person carries out his/her daily tasks in a manner consistent with the goals and in
accordance with the procedures in this manual and the laboratory’s SOPs. Role descriptions for
Corporate personnel are defined in the CQMP. This manual is specific to the operations of
TestAmerica’s Canton laboratory.

Canton Laboratory Key Personnel

Name Position
Rusty Vicinie
Carolynne M. Roach
Raymond Risden
Aaron M. Martin
Mark J. Loeb

VP of Operations, Central
Laboratory Director
Technical Director
Operations Manager
Quality Assurance Manager

Tom Stiller GC/MS Volatiles Group Leader

Regional Safety Director,

Steve Jackson
¢ Waste Management Supervisor

Caitlin Scott Extractions Group Leader

Will Cordell Field Analytical Group Leader

Olguita Colon GC Volatile/Semivolatiles Group Leader
Tom Hula GC/MS Semivolatiles Group Leader '
Lucas Grossman General Chemistry Group Leader
Darren Miller Maintenance

Karen Counts Metals Group Leader

Patrick O’'Meara

Project Management Group Leader

Heather Migoni

Sample Control Group Leader
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Name Position
Lance Hershman Shipping Group Leader

4.2.2 President and Chief Executive Office (CEQ)

The President and CEO is a member of the Board of Directors and is ultimately responsible for
the quality and performance of all TestAmerica facilities. The President and CEO establishes

the overall quality standard and data integrity program for the Analytical Business, providing the
necessary leadership and resources to assure that the standard and integrity program are met.

4.2.3 Chief Operation Officer (COO)

The COO reports directly to the President and CEO or TestAmerica. The COO oversees the
operations of all TestAmerica laboratories and the EMLab P&K business unit. The VP'’s of
Operations report directly to COO.

4.2.4 Vice President of Operations

Each VP of Operations reports directly to the Chief Operating Officer and is a part of the
Executive Committee. Each VP of Operations is responsible for the overall administrative and
operational management of their respective laboratories. The VP’s responsibilities include
allocation of personnel and resources, long-term planning, goal setting, and achieving the
financial, business, and quality objectives of TestAmerica. The VP’s ensure timely compliance
with Corporate Management directives, policies, and management systems reviews. The VP’s
are also responsible for restricting any laboratory from performing analyses that cannot be
consistently and successfully performed to meet the standards set forth in this manual.

4.2.5 Vice President of Quality and Environmental Health and Safety (VP-QA/EHS)

The Vice President (VP) of QA/EHS reports directly to the President and CEQO. With the aid of
the Executive Committee, Laboratory Directors, Quality Directors, Safety Manager, EH&S
Coordinators, and QA Managers, the VP-QA-EHS has the responsibility for the establishment,
general overview and Corporate maintenance of the Quality Assurance and EH&S Programs
within TestAmerica. Additional responsibilities include:

o Review of QA/QC and EHS aspects of Corporate SOPs & Policies, national projects
and expansions or changes in services.

o Work with various organizations outside of TestAmerica to further the development
of quality standards and represent TestAmerica at various trade meetings.

o Preparation of a monthly report that includes quality metrics across the analytical
laboratories and a summary of any quality related initiatives and issues.

o Preparation of a monthly report that includes EH&S metrics across the analytical
laboratories and a summary of any EH&S relates initiatives and issues.

e With the assistance of the Corporate Senior Management Teams and the EHS

Directors, development and implementation of the TestAmerica Environmental,
Health, and Safety Program.
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4.2.6 Vice President of Client Services

The VP of Client Services leads the Client Service Organization (CSO) and is responsible for
client satisfaction, driving operational excellence and improving client responsiveness. The VP
provides direction to the Client Service Directors, Program Managers, and Project Managers.

4.2.7 Quality Assessment Director

The Quality Assessment Director reports to the VP-QA/EHS. The Quality Assessment Director
has QA oversight of laboratories; responsible for the internal audit system, schedule and
procedure; monitors laboratory internal audit findings; identifies common laboratory
weaknesses; and monitors corrective action closures. Together with the Quality Compliance
Director, the Quality Systems Director, and the VP-QA/EHS, the Quality Assessment Director
has the responsibility for the establishment, general overview, and maintenance of the
Analytical Quality Assurance Program within TestAmerica.

4.2.8 Quality Compliance Director

The Quality Compliance Director reports to the VP-QA/EHS. The Quality Compliance Director
has QA oversight of laboratories; monitors and communicates DoD/DoE requirements; develops
corporate tools for ensuring and improving compliance; develops corporate assessment tools;
identifies common laboratory weaknesses; and monitors corrective action closures. Together
with the Quality Assessment Director, the Quality Systems Director, and the VP-QA/EHS, the
Quality Compliance Director has the responsibility for the establishment, general overview, and
maintenance of the Analytical Quality Assurance Program within TestAmerica.

4.2.9 Quality Systems Director

The Quality Systems Director reports to the VP-QA/EHS. The Quality Systems Director has QA
oversight of laboratories; develops quality policies, procedures and management tools:
monitors and communicates regulatory and certification requirements; identifies common
laboratory weaknesses; and monitors corrective action closures. Together with the Quality
Assessment Director, Quality Compliance Director, and the VP-QA/EHS, the Quality Systems
Director has the responsibility for the establishment, general overview, and maintenance of the
Analytical Quality Assurance Program within TestAmerica.

4.2.10 Quality Information Manager

The Quality Information Manager is responsible for managing all company official documents
(e.g., Policies, Procedures, Work Instructions), the company’s accreditation database, intranet
websites, external laboratory subcontracting, regulatory limits for clients on the company’s
TotalAccess website; internal and external client support for various company groups (e.g.,
Client Services, EH&S, Legal, IT, Sales) for both quality and operational functions. The Quality
Information Manager reports to the VP-QA/EHS and works alongside the Quality Assessment,
Quality Compliance and Quality Systems Directors and EHS Managers to support both the
Analytical Quality Assurance and EHS Programs within TestAmerica.
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4211  Technical Services Director

The Technical Services Director is responsible for establishing, implementing and
communicating TestAmerica’s Analytical Business’s Technical Policies, SOPs, and Manuals.
Other responsibilities include conducting technical assessments as required, acting as a
technical resource in national contracts review, coordinating new technologies, establishing best
practices, advising staff on technology advances, innovations, and applications.

4.2.12 Ethics and Compliance Officers (ECOs)

TestAmerica has designated two senior members of the Corporate staff to fulfill the role of
Ethics and Compliance Officer (ECO) — Corporate Counsel & VP of Human Resources and the
VP-QA/EHS. Each ECO acts as a back-up to the other ECO and both are involved when data
investigations occur. Each ECO has a direct line of communication to the entire senior
Corporate and lab management staff.

The ECOs ensure that the organization distributes the data integrity and ethical practices
policies to all employees and ensures annual trainings and orientation of new hires to the ethics
program and its policies. The ECO is responsible for establishing a mechanism to foster
employee reporting of incidents of illegal, unethical, or improper practices in a safe and
confidential environment.

The ECOs monitor and audit procedures to determine compliance with policies and to make
recommendations for policy enhancements to the President and CEO, VPOs, Laboratory
Director or other appropriate individuals within the laboratory. The ECO will assist the laboratory
QA Manager in the coordination of internal auditing of ethical policy related activities and
processes within the laboratory, in conjunction with the laboratories regular internal auditing
function.

The ECOs will also participate in investigations of alleged violations of policies and work with
the appropriate internal departments to investigate misconduct, remedy the situation, and
prevent recurrence of any such activity.

4.2.13 Chief Information Officer (CIO)

The CIO is responsible for establishing, implementing and communicating TestAmerica’'s
Information Technology (IT) Policies, SOPs and Manuals. Other responsibilities include
coordinating new technologies, development of electronic communication tools such as
TestAmerica’s intranet and internet sites, ensuring data security and documentation of software,
ensuring compliance with the NELAC standard, and assistance in establishing, updating, and
maintaining Laboratory Information Management Systems (LIMS) at the various TestAmerica
facilities.

4.2.14 Environr_nental Health and Safety Managers (Corporate)

The EHS Managers report directly to the VP-QA/EHS. Director of Quality and EHS. The EHS
Managers are responsible for the development and implementation of the TestAmerica
Environmental, Health and Safety program. Responsibilities include:
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Consolidation and tracking all safety and health-related information and reports for the
company, and managing compliance activities for TestAmerica locations.

Coordination/preparation of the corporate Environmental, Health and Safety Manual

- Template that is used by each laboratory to prepare its own laboratory-specific Safety

Manual/ CHP.
Preparation of information and training materials for laboratory EHS Coordinators.

Assistance in the internal and external coordination of employee exposure and medical
monitoring programs to insure compliance with applicable safety and health regulations.

Serving as Department of Transportation (D.O.T.) focal point and providing technical
assistance to location management.

Serving as Hazardous Waste Management main contact and providing technical assistance
to location management.

4.2.15 Laboratory Director

TestAmerica Canton’s Laboratory Director is responsible for the overall quality, safety, financial,
technical, human resource and service performance of the whole laboratory and reports to their
respective VPO. The Laboratory Director provides the resources necessary to implement and
maintain an effective and comprehensive Quality Assurance and Data Integrity Program.

Specific responsibilities include, but are not limited to:

Provides one or more technical managers for the appropriate fields of testing. If the
Technical Manager is absent for a period of time exceeding 15 consecutive calendar days,
the Laboratory Director must designate another full time staff member meeting the
qualifications of the Technical Manager to temporarily perform this function. If the absence
exceeds 65 consecutive calendar days, the primary accrediting authority must be notified in
writing.

Ensures that all analysts and supervisors have the appropriate education and training to

properly carry out the duties assigned to them and ensures that this training has been
documented.

Ensures that personnel are free from any commercial, financial and other undue pressures
which might adversely affect the quality of their work.

Ensures TestAmerica’s human resource policies are adhered to and maintained.

Ensures that sufficient numbers of qualified personnel are employed to supervise and
perform the work of the laboratory.

Ensures that appropriate corrective actions are taken to address analyses identified as
requiring such actions by internal and external performance or procedural audits.

-Procedures that do not meet the standards set forth in the QAM or laboratory SOPs may be

temporarily suspended by the Laboratory Director.

Reviews and approves SOPs as directed by the Quality Assurance department prior to their
implementation and ensures all approved SOPs are implemented and adhered to.

Pursues and maintains appropriate laboratory certification and contract approvals.
Ensures client specific reporting and quality control requirements are met.

Captains the management team, consisting of the QA Manager, the Technical Manager(s),
and the Operations Manager as direct reports.
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4.2.16 Quality Assurance (QA) Manager or Designee

The QA Manager has responsibility and authority to ensure the continuous implementation of
the quality system.

The QA Manager reports directly to the Laboratory Director and their Corporate Quality Director.
This position is able to evaluate data objectively and perform assessments without outside (e.g.,
managerial) influence. Corporate QA may be used as a resource in dealing with regulatory
requirements, certifications, and other quality assurance related items. The QA Manager directs
the activities of the QA officers to accomplish specific responsibilities, which include, but are not
limited to:

e Serves as the focal point for QA/QC in the laboratory.

e Having functions independent from laboratory operations for which he/she has quality
assurance oversight.

e Maintaining and updating the QA Manual.

e Monitoring and evaluating - laboratory certifications, scheduling proficiency testing (PT)
samples.

e Monitoring and communicating to management, regulatory changes that may affect the
laboratory.

e Training and advising the laboratory staff on quality assurance/quality control (QA/QC)
procedures that are pertinent to their daily activities.

e Having documented training and/or experience in QA/QC procedures and the laboratory’s
Quality System.

e Having a general knowledge of the analytical test methods for which data audit/review is
performed (and/or having the means of getting this information when needed).

 Arranging for or conducting internal audits on quality systems and the technical operation.
e Maintaining records of all ethics-related training, including the type and proof of attendance.

e Maintaining, improving, and evaluating the corrective action database and the corrective and
preventive action systems.

e Notifying laboratory management of deficiencies in the quality system and ensuring
corrective action is taken. Procedures that do not meet the standards set forth in the QA
Manual or laboratory SOPs shall be investigated following procedures outlined in Section
12; and if deemed necessary, may be temporarily suspended during the investigation.

e Objectively monitoring standards of performance in QC and QA without outside (e.q.;
managerial) influence.

o Coordinating of document control of SOPs, MDL, control limits, and miscellaneous forms
and information.

* Reviewing a percentage of all final data reports for internal consistency. Review of Chain of
Custody (COC), correspondence with the analytical request, batch QC status, completeness
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of any corrective action statements, evaluate manual calculations, format, holding time,
reasonableness of results and completeness of the project file contents.

Reviewing external audit reports and data validation requests.
Following up with data and laboratory audits to ensure client QAPP requirements are met.

Establishing reporting schedule and preparation of various quality reports for the Laboratory
Director, clients and/or Corporate QA.

Developing suggestions and recommendations to improve quality systems.
Researching current state and federal requirements and guidelines.

Captaining the QA team to enable communication and to distribute duties and
responsibilities.

Ensuring communication and monitoring standards of performance to ensure systems are in
place to produce the level of quality as defined in this document.

Evaluating the thoroughness and effectiveness of training.

4.2.17 Technical Director

The Technical Director reports directly to the Laboratory Director. The Technical Director along
with the Laboratory Director, the QA Manager, the Operations Manager, and each Department
Group Leader is accountable for all analyses and analysts under their experience supervision.
The Technical Director works with QA and Department Group Leaders to solve day-to-day
technical issues, provide technical training and guidance to laboratory staff, project managers,
and clients, and assists with method development and validation. These responsibilities include
but are not limited to:

Day-to-day supervision of laboratory operations for the appropriate field of accreditation and
reporting of results. Working with the QA Manager to coordinate preparation of test method
SOPs and perform subsequent analyst training and interpretation of the SOPs for
implementation and unusual project samples and/or requirements. Develops standard
costing of SOPs to include supplies, labor, overhead, and capacity (design vs. demonstrated
versus first-run yield) utilization.

Reviewing and approving, with input from the QA Manager, proposals from marketing, in
accordance with an established procedure for the review of requests and contracts. This
procedure addresses the adequate definition of methods to be used for analysis and any
limitations, the laboratory’s capability and resources, the client's expectations. Differences
are resolved before the contract is signed and work begins. A system documenting any
significant changes is maintained, as well as pertinent discussions with the client regarding
their requirements or the results of the analyses during the performance of the contract. All
work subcontracted by the laboratory must be approved by the client. Any deviations from
the contract must be disclosed to the client. Once the work has begun, any amendments to
the contract must be discussed with the client and so documented.

Monitoring the validity of the analyses performed and data generated in the laboratory. This
activity begins with reviewing and supporting all new business contracts, insuring data
quality, analyzing internal and external non-conformances to identify root cause issues and
implementing the resulting corrective and preventive actions, facilitating the data review
process (training, development, and accountability at the bench), and providing technical
and troubleshooting expertise on routine and unusual or complex problems.
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Providing training and development programs to applicable laboratory staff as new hires
and, subsequently, on a continuing, scheduled basis. Training includes instruction on
calculations, instrumentation, troubleshooting, and preventive maintenance.

Enhancing efficiency and improving quality through technical advances and improved
laboratory information management system (LIMS) utilization. Capital forecasting and
instrument life cycle planning for second generation methods and instruments as well as
asset inventory management.

Captains department personnel to communicate quality, technical, personnel and
instrumental issues for a consistent team approach.

4.2.18 - Operations Manager

The Operations Manager manages and directs the analytical production sections of the
laboratory. He/She reports directly to the Laboratory Director and assists the Technical
Manager in determining the most efficient instrument utilization. More specifically, the
Operations Manager:

Evaluates the level of internal/external non-conformances for all departments.
Continuously evaluates production capacity and improves capacity utilization.

Continuously evaluates turnaround time and addresses any problems that may hinder
meeting the required and committed turnaround time from the various departments.

Develops and improves the training of all analysts in cooperation with the Technical
Manager and QA Manager and in compliance with regulatory requirements.

Works with the Preventive Maintenance Coordinator to ensure that scheduled instrument
maintenance is completed.

Is responsible for efficient utilization of supplies.
Constantly monitors and modifies the processing of samples through the departments.

Fully supports the quality system and, if called upon in the absence of the QA Manager,
serves as his substitute in the interim.

Works with the QA Manager in scheduling all QA/QC-related requirements for compliance,
e.g. MDLs, etc.

Exercises day-to-day supervision of laboratory operations for the appropriate field of
accreditation and reporting of results. Coordinating, writing, and reviewing preparation of all
test methods, i. e., SOPs, with regard to quality, integrity, regulatory and optimum and
efficient production techniques, and subsequent analyst training and interpretation of the
SOPs for implementation and unusual project samples. Insures that the SOPs are properly
managed and adhered to at the bench. ' Together with the Technical Director, the
Operations Manager develops standard costing of SOPs to include supplies, labor,
overhead, and capacity (design vs. demonstrated versus first-run yield) utilization.

4.2.19 Environmental Health and Safety Coordinator

The Environmental Health and Safety Coordinator reports directly to the Laboratory Director.
The EH&S Coordinator is responsible for:

Staying current with the hazardous waste regulations.

Continuing training on hazardous waste issues.
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Reviewing and updating annually the Hazardous Waste Contingency Plan in the
Environmental Health & Safety Manual.
Auditing the staff with regard to compliance with the Hazardous Waste Contingency Plan.

Contacting the hazardous waste subcontractors for review of procedures and opportunities
for minimization of waste.

Conduct ongoing, necessary safety training and conduct new employee safety orientation.
Assist in developing and maintaining the Chemical Hygiene/Safety Manual.

Administer dispersal of all Material Safety Data Sheet (MSDS) information.

Perform regular chemical hygiene and housekeeping instruction.

Give instruction on proper labeling and practice.

Serve as chairman of the laboratory safety committee.

Provide and train personnel on protective equipment.

Oversee the inspection and maintenance of general safety equipment — fire extinguishers,
safety showers, eyewash fountains, etc. and ensure prompt repairs as needed.

Supervise and schedule fire drills and emergency evacuation drills.

Determine what initial and subsequent exposure monitoring, if necessary to determine
potential employee exposure to chemicals used in the laboratory.

When determined necessary, conduct exposure monitoring assessments.

Determine when a complaint of possible over-exposure is “reasonable” and should be
referred for medical consultation.

Assist in the internal and external coordination of the medical consultation/monitoring
program conducted by TestAmerica’s medical consultants.

4.2.20 Department Group Leaders

Department Group Leaders report to the Operations Manager. Each one is responsible to:

Ensure that analysts in their department adhere to applicable SOPs and the QA Manual.
They perform frequent SOP and QA Manual review to determine if analysts are in
compliance and if new, modified, and optimized measures are feasible and should be added
to these documents.

With regard to analysts, participates in the selection, training (as documented in Section
8.1), development of performance objectives and standards of performance, appraisal
(measurement of objectives), scheduling, counseling, discipline, and motivation of analysts
and documents these activities in accordance with systems developed by the QA and
Personnel Departments. They evaluate staffing sufficiency and overtime needs. Training
consists of familiarization with SOP, QC, Safety, and computer systems.

Encourage the development of analysts to become cross-trained in various methods and/or
operate multiple instruments efficiently while performing maintenance and documentation,
self-supervise, and function as a department team.

Provide guidance to analysts in resolving problems encountered daily during sample
prep/analysis in conjunction with the Technical Manager, Operations Manager, and/or QA
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Manager. Each is responsible for 100% of the data review and documentation, non-
conformance issues, the timely and accurate completion of performance evaluation samples
and MDLs, for the department.

« Ensure all logbooks are maintained, current, and properly labeled or archived.

 Report all non-conformance conditions to the QA Manager, Technical Manager, Operations
Manager, and/or Laboratory Director.

 Ensure that preventive maintenance is performed on instrumentation as detailed in the QA
Manual or SOPs. He is responsible for developing and implementing a system for
preventive maintenance, troubleshooting, and repairing or arranging for repair of
instruments. ‘

« Maintain adequate and valid inventory of reagents, standards, spare parts, and other
relevant resources required to perform daily analysis.

* Achieve optimum turnaround time on analyses and compliance with holding times.

e Conduct efficiency and cost control evaluations on an ongoing basis to determine
optimization of labor, supplies, overtime, first-run vyield, capacity (designed vs.
demonstrated), second- and third-generation production techniques/instruments, and long-
term needs for budgetary planning.

» Develop, implement, and enhance calibration programs.
« Provide written responses to external and internal audit issues.

4.2.21 Laboratory Analysts

Laboratory analysts are responsible for conducting analysis and performing all tasks assigned
to them by the group leader. The responsibilities of the analysts are listed below:

« Perform analyses by adhering to analytical and quality control protocols prescribed by
current SOPs, this QA Manual, and project-specific plans honestly, accurately, timely,
safely, and in the most cost-effective manner.

« Document standard and sample preparation, instrument calibration and maintenance, data
calculations, sample matrix effects, and any observed non-conformance on worklists,
benchsheets, lab notebooks and/or the Non-Conformance Database.

* Report all non-conformance situations, instrument problems, matrix problems and QC
failures, which might affect the reliability of the data, to their supervisor, the Technical
Manager, and/or the QA Manager or member of QA staff.

» Perform 100% review of the data generated prior to entering and submitting for secondary
level review.

» Suggest method improvements to their supervisor, the Technical Manager, and the QA
Manager. These improvements, if approved, will be incorporated. Ideas for the optimum
performance of their assigned area, for example, through the proper cleaning and
maintenance of the assigned instruments and equipment, are encouraged.

» Work cohesively as a team in their department to achieve the goals of accurate results,
optimum turnaround time, cost effectiveness, cleanliness, complete documentation, and
personal knowledge of environmental analysis.
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4.2.22 Project Manager (PM)

The PM reports to the Manager of Project Management (MPM) and serves as the interface
between the laboratory’s technical departments and the laboratory’s clients. There is an entire
staff of Project Managers that makes up the Project Management team. With the overall goal of
total client satisfaction, the functions of this position are outlined below:

4.3

Technical training and growth of the Project Management team.

Technical liaison for the Project Management team.

Responsible to ensure that clients receive the proper sampling supplies.

Accountable for response to client inquiries concerning sample status.

Responsible for assistance to clients regarding the resolution of problems concerning COC.

Ensuring that client specifications, when known, are met by communicating project and
quality assurance requirements to the laboratory.

Notifying the supervisors of incoming projects and sample delivery schedules.

Accountable to clients for communicating sample progress in daily status meeting with
agreed-upon due dates.

Responsible for discussing with client any projéct-related problems, re>solving.service issues,
and coordinating technical details with the laboratory staff.

Responsible for staff familiarization with specific quotes, sample log-in review, and final
report completeness.

Monitor the status of all data package projects in-house to ensure timely and accurate
delivery of reports.

Inform clients of data package-related problems and resolve service issues.

Coordinate requests for sample containers and other services (data packages).

Deputies

The following table defines who assumes the responsibilities of key personnel in their absence:
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Key Personnel

Deputy

Laboratory Director

Technical Director

QA Manager

Operations Manager

Technical Director

Laboratory Director

Quality Assurance Manager

Quality Assurance Coordinator
Laboratory Director

Technical Director

Operations Manager

Laboratory Group Leaders

EHS Coordinator

EHS Manager

Facilities Manager

Figure 4-1. Corporate and Laboratory Organization Charts

Note: Organization Charts are subject to change without notice.
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SECTION 5. QUALITY SYSTEM

51 Quality Policy Statement

It is TestAmerica’s policy to:

* Provide data of known quality to its clients by adhering to approved methodologies,
regulatory requirements, and the QA/QC protocols.

* Effectively manage all aspects of the laboratory and business operations by the highest
ethical standards.

< Continually improve systems and provide support to quality improvement efforts in
laboratory, administrative, and managerial activities. TestAmerica recognizes that the
implementation of a quality assurance program requires management’s commitment and
support as well as the involvement of the entire staff.

<+ Provide clients with the highest level of professionalism and the best service practices in
the industry.

% Comply with the ISO/IEC 17025:2005(E) International Standard, the 2009 TNI Standard,
and to continually improve the effectiveness of the management system.

Every staff member at the laboratory plays an integral part in quality assurance and is held
responsible and accountable for the quality of their work. It is, therefore, required that all
laboratory personnel are trained and agree to comply with applicable procedures and
requirements established by this document '

5.2 Ethics and Data integrity

TestAmerica is committed to ensuring the integrity of its data and meeting the quality needs of
its clients. The elements of the TestAmerica Ethics and Data Integrity Program include:

e An Ethics Policy (Corporate Policy CW-L-P-004) and Employee Ethics Statements
e Ethics and Compliance Officers (ECOs)

e A training program

e Self-governance through disciplinary action for violations

* A confidential mechanism for anonymously reporting alleged misconduct and a means
for conducting internal investigations of all alleged misconduct (Corporate SOP CW-L-S-
002)

e Procedures and guidance for recalling data if necessary (Corporate SOP CA-Q-S-005)

e Effective external and internal monitoring system that includes procedures for internal
audits (Section 15)
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Production of results which are accurate and include QA/QC information that meets
client pre-defined Data Quality Objectives (DQOs).

Presenting services in a confidential, honest, and forthright manner.

Providing employees with guidelines and an understanding of the Ethical and Quality
Standards of our Industry.

Operating our facilities in a manner that protects the environment and the health and
safety of employees and the public.

Obeying all pertinent federal, state, and local laws and regulations and encourage other
members of our industry to do the same.

Educating clients as to the extent and kinds of services available.

Asserting competency only for work for which adequate personnel and equipment are
available and for which adequate preparation has been made.

Promoting the status of environmental laboratories, their employees, and the value of
services rendered by them.

Quality System Documentation

The laboratory’s Quality System is communicated through a variety of documents

5.3.1

Quality Assurance Manual — Each laboratory has a lab-specific Quality Assurance
Manual.

Corporate SOPs and Policies - Corporate SOPs and Policies are developed for use by
all relevant laboratories. They are incorporated into the laboratory’s normal SOP
distribution, training and tracking system. Corporate SOPs may be general or technical.

Work Instructions - A subset of procedural steps, tasks, or forms associated with an
operation of a management system, e.g., checklists, preformatted bench sheets, forms.

Laboratory SOPs — General and technical

Laboratory QA/QC Policy Memorandums

Order of Precedence

In the event of a conflict or discrepancy between policies, the order of precedence is as follows:

Note:

Corporate Quality Management Plan (CQMP)
Corporate SOPs and Policies

Laboratory QA/QC Policy Memorandum
Laboratory Quality Assurance Manual (QA Manual)
Laboratory SOPs and Policies

Other: Work Instructions (WI), memos, flow charts, etc.

The laboratory has the responsibility and authority to operate in compliance with

regulatory requirements of the jurisdiction in which the work is performed. Where the CQMP
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conflicts with those regulatory requirements, the regulatory requirements of the jurisdiction shall
hold primacy. The laboratory’s QA Manual shall take precedence over the CQMP in those
cases.

Any regulatory requirements (e.g.; Ohio VAP, CT RCP, etc) provided in the laboratory specific
documents (i.e., QA Manual and SOPs)take precedence over any policies provided in
corporate documents.

54 QA/QC Objectives for the Measurement of Data

Quality Assurance (QA) and Quality Control (QC) are activities undertaken to achieve the goal
of producing data that accurately characterize the sites or materials that have been sampled.
Quality Assurance is generally understood to be more comprehensive than Quality Control.
Quality Assurance can be defined as the integrated system of activities that ensures that a
product or service meets defined standards.

Quality Control is generally understood to be limited to the analyses of samples and to be
synonymous with the term “analytical quality control”. QC refers to the routine application of
statistically based procedures to evaluate and control the accuracy of results from analytical
measurements. The QC program includes procedures for estimating and controlling precision
and bias and for determining reporting limits.

Request for Proposals (RFPs) and Quality Assurance Project Plans (QAPP) provide a
mechanism for the client and the laboratory to discuss the data quality objectives (DQOs) in
order to ensure that analytical services closely correspond to client needs. The client is
responsible for developing the QAPP. In order to ensure the ability of the laboratory to meet the
DQOs specified in the QAPP, clients are advised to allow time for the laboratory to review the
QAPP before being finalized. Additionally, the laboratory must provide support to the client for
developing the sections of the QAPP that concern laboratory activities.

Historically, laboratories have described their QC objectives in terms of precision, accuracy,
representativeness, comparability, completeness, selectivity, and sensitivity (PARCCSS).

5.4.1 Precision

The laboratory objective for precision is to meet the performance for precision demonstrated for
the methods on similar samples and to meet data quality objectives of the EPA and/or other
regulatory programs. Precision is defined as the degree of reproducibility of measurements
under a given set of analytical conditions (exclusive of field sampling variability). Precision is
documented on the basis of replicate analysis, usually duplicate or matrix spike (MS) and/or
matrix spike duplicate (MSD) samples.

5.4.2 Accuracy

The laboratory objective for accuracy is to meet the performance for accuracy demonstrated for
the methods on similar samples and to meet DQOs of the EPA and/or other regulatory
programs. Accuracy is defined as the degree of bias in a measurement system. Accuracy may
be documented through the use of laboratory control samples (LCS) and/or MS. A statement of
accuracy is expressed as an interval of acceptable recovery centered on the mean recovery.
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54.3 Representativeness

The laboratory objective for representativeness is to provide data which is representative of the
sampled medium. Representativeness is defined as the degree to which data represent a
characteristic of a population or set of samples and is a measurement of both analytical and
field sampling precision. The representativeness of the analytical data is a function of the
procedures used in procuring and processing the samples. The representativeness can be
documented by the relative percent difference (RPD) between separately procured, but
otherwise identical, samples or sample aliquots.

The representativeness of the data from the sampling sites depends on both the sampling
procedures and the analytical procedures. The laboratory may provide guidance to the client
regarding proper sampling and handling methods in order to assure the integrity of the samples.

544 Comparability

The comparability objective is to provide analytical data for which the accuracy, precision,
representativeness, and reporting limit statistics are similar to these quality indicators generated
by other laboratories for similar samples, and data generated by the same laboratory over time.

The comparability objective is documented by inter-laboratory studies carried out by regulatory
agencies or carried out for specific projects or contracts, by comparison of periodically
generated statements of accuracy, precision, and reporting limits with those of other
laboratories.

5.4.5 Completeness

The completeness objective for data is 90% (or as specified by a particular project) expressed
as the ratio of the valid data to the total data over the course of the project. Data will be
considered valid if they are adequate for their intended use. Data usability must be defined in a
QAPP, project scope, or regulatory requirement. Data validation is the process for reviewing
data to determine its usability and completeness. If the completeness objective is not met,
actions will be taken internally and with the data user to improve performance. This may take
the form of an audit to evaluate the methodology and procedures as possible sources for the
difficulty or may result in a recommendation to use a different method.

5.4.6 Selectivity

Selectivity is defined as the capability of a test method or instrument to respond to a target
substance or constituent in the presence of non-target substances. Target analytes are
separated from non-target constituents and subsequently identified/detected through one or
more of the following, depending on the analytical method: extractions (separation), digestions
(separation), inter-element corrections (separation), use of matrix modifiers (separation),
specific retention times (separation and identification), confirmations with different columns or
detectors (separation and identification), specific wavelengths (identification), specific mass
spectra (identification), specific electrodes (separation and identification), etc.

5.4.7 Sensitivity

Sensitivity refers to the amount of analyte necessary to produce a detector response that can be
reliably detected (Method Detection Limit [MDL]) or quantified (Reporting Limit [RL])
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5.5 Criteria for Quality Indicators

The laboratory maintains Quality Control Limits in LIMS that summarize the precision and
accuracy acceptability limits for performed analyses. These summaries include an effective
date, are updated each time new limits are generated, and are managed by the laboratory’s QA
Department. Unless otherwise noted, limits within these tables are laboratory generated. Some
acceptability limits are derived from US EPA methods when they are required. Where U.S. EPA
method limits are not required, the laboratory has developed limits from evaluation of data from
similar matrices. Criteria for development of control limits are contained in NC-QA-018
Statistical Evaluation of Data and Development of Control Charts and in Section 24).

5.6 Statistical Quality Control

Statistically-derived precision and accuracy limits are required by selected methods (such as
SW-846) and programs. The laboratory routinely utilizes statistically-derived limits to evaluate
method performance and determine when corrective action is appropriate. The analysts are
instructed to use the current limits in the laboratory (dated and approved by the Group Leader
and QA Manager) and entered into LIMS. The Quality Assurance department maintains an
archive of all limits used within the laboratory. If a method defines the QC limits, the method
limits are used.

If a method requires the generation of historical limits, the lab develops such limits from recent
data in the QC database of the LIMS following the guidelines described in Section 24. All
calculations and limits are documented and dated when approved and effective. On occasion, a
client requests contract-specified limits for a specific project.

Current QC limits are entered and maintained in the LIMS analyte database. As sample results
and the related QC are entered into LIMS, the sample QC values are compared with the limits in
LIMS to determine if they are within the acceptable range. if one or more QC values are outside
of limits, the analyst then evaluates whether the sample needs to be rerun or re-extracted/rerun
or if a comment should be added to the report explaining the reason for the QC outlier.

5.6.1 QC Charts

The laboratory’s procedures for the creation of control charts are described in laboratory SOP
No. NC-QA-018, “Statistical Evaluation of Data and Development of Control Charts.” Control
charts are created from data stored in the LIMS. The charts are evaluated by QA and/or
technical staff to determine if limits need to be updated or to assess the need for corrective
actions to improve method performance.

Control charts are used to develop control limits, trouble-shoot analytical problems, and, in
conjunction with the non-conformance system, to monitor for trends. Program-specific data
analysis requirements for control charts are followed as required for data generated under those
programs. These additional requirements shall be documented in a QAPP.

5.7 Quality System Metrics

In addition to the QC parameters discussed above, the entire Quality System is evaluated on a
monthly basis through the use of specific metrics (refer to Section 16). These metrics are used
to drive continuous improvement in the laboratory’s Quality System.
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SECTION 6. DOCUMENT CONTROL

6.1 Overview

The QA Department is responsible for the control of documents used in the laboratory to ensure
that approved, up-to-date documents are in circulation and out-of-date (obsolete) documents
are archived or destroyed. The following documents, at a minimum, must be controlled at each
laboratory Facility:

o Laboratory Quality Assurance Manual

e Laboratory Standard Operating Procedures (SOP)

o Laboratory Policies |

° Work Instructions and Forms

o Laboratory spreadsheets used for calibration and analysis

o Corporate Policies and Procedures distributed outside the intranet

Corporate Quality posts Corporate Manuals, SOPs, Policies, Work Instructions, White Papers,
and Training Materials on the company intranet site. These Corporate documents are only
considered controlled when they are read on the company intranet site. Printed copies are
considered uncontrolled unless the laboratory physically distributes them as controlled
documents. A detailed description of the procedure for issuing, authorizing, controlling,
distributing, and archiving Corporate documents is found in Corporate SOP CW-Q-S-001,
Corporate Document Control and Archiving. The laboratory’s internal document control
procedure is defined in SOP NC-QA-030, “Document Control” and SOP NC-QA-027,
“Preparation and Management of SOPs.

The laboratory QA Department also maintains access to various references and document
sources integral to the operation of the laboratory. This includes reference methods and
regulations. The laboratory also maintains instrument manuals (hard or electronic copies).
These documents are maintained on the public drive in a document control master database.

The QA department maintains control of supporting records such as audit reports and
responses, logbooks, standard logs, Ethics and QA training files, MDL studies, PT studies,
certifications and related correspondence, and corrective action reports. Raw analytical data,
consisting of bound logbooks, instrument printouts, any other notes, technical training files,
magnetic media, electronic data, and final reports are retained electronically by each analytical
section, the QA department, or on the company servers.

6.2 Document Approval and Issue

The pertinent elements of a document control system for each document include a unique
document title and number, pagination, the total number of pages of the item or an ‘end of
document’ page, the effective date, revision number, and the laboratory name and facility. The
QA Department is responsible for the maintenance of this system.

Controlled documents are authorized by the QA Department and members of management. In

order to develop a new document, a staff member submits a draft to the QA Department for
comments, changes, and approval before use. Upon approval, QA personnel ‘add the

Company Confidential & Proprietary



NC-QAM-001

~ Revision 4

Effective Date: 12/6/16
Page 36 of 154

identifying version information to the document and retain that document as the official
document on file. The document is then provided to all applicable operational units (may
include electronic access). Controlled documents are identified as such and records of their
distribution are kept by the QA Department. Document control may be achieved by either
electronic or hardcopy distribution (see SOP NC-QA-027 for more information).

The QA Department maintains a list of the official versions of controlled documents in the
document control database. ‘

Quality System Policies and Procedures must be reviewed at a minimum of every 24 months,
and revised as appropriate. Some programs require annual review. Changes to documents
occur when a procedural change warrants.

6.2 Procedures for Document Control Policy

For changes to the QA Manual, refer to SOPs NC-QA-019 and CW-Q-S-001. Uncontrolled
copies must not be used within the laboratory. Previous revisions are stored electronically by
the QA Department on the public server in the QAQC folder for the applicable revision. The
current revision is located in the public controlled document folder accessible to all employees.

For changes to SOPs, refer to Corporate SOP CW-Q-S-002, Writing a Standard Operating
Procedure (SOP), and SOP NC-QA-027, Preparation and Management of Standard Operating
Procedures. The SOP identified above also defines the process of changes to SOPs.

Forms, worksheets, work instructions, electronic spreadsheets, logbooks, and information are
identified and organized by the QA department in accordance with the procedures specified in
laboratory SOPNC-QA-027.

6.3 Obsolete Documents

All'invalid or obsolete documents are removed, or otherwise prevented from unintended use.
The laboratory has specific procedures as described above to accomplish this. In general, hard
copies of obsolete documents are collected from employees according to distribution lists and
are marked obsolete on the cover or destroyed. At least one copy of the obsolete document is
archived in accordance with SOP NC-QA-027.

SECTION 7. SERVICE TO THE CLIENT
71 Overview

The laboratory has established procedures for the review of work requests and contracts, oral or
written. The procedures include evaluation of the laboratory’s capability and resources to meet
the contract's requirements within the requested time period. All requirements, including the
methods to be used, must be adequately defined, documented and understood. For many
environmental sampling and analysis programs, testing design is site or program specific and
does not necessarily “fit’ into a standard laboratory service or product. It is-the laboratory’s
intent to provide both standard and customized environmental laboratory services to our clients.

A thorough review of technical and QC requirements contained in contracts is performed to

ensure project success. The appropriateness of requested methods, and the lab’s capability to
perform them must be established. Projects, proposals and contracts are reviewed for
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adequately defined requirements and the laboratory’s capability to meet those requirements.
Alternate test methods that are capable of meeting the clients’ requirements may be proposed
by the lab. A review of the lab’s capability to analyze non-routine analytes is also part of this
review process.

All projects, proposals and contracts are reviewed for the client's requirements in terms of
compound lists, test methodology requested, turnaround time, sensitivity (detection and
reporting levels), accuracy, and precision requirements (Recovery [%R] and RPD). The
reviewer ensures that the laboratory’s test methods are suitable to achieve these requirements
and that the laboratory holds the appropriate certifications and approvals to perform the work.
The laboratory and any potential subcontract-laboratories must be certified, as required, for all
proposed tests.

The laboratory must determine if it has the necessary physical, personnel, and information
resources to meet the contract, and if the personnel have the expertise needed to perform the
testing requested. Each proposal is checked for its impact on the capacity of the laboratory’s
equipment and personnel. As part of the review, the proposed turnaround time must be checked
for feasibility.

Electronic or hard-copy deliverable requirements are evaluated against the laboratory’s capacity
for production of the documentation.

If the laboratory cannot provide all services but intends to subcontract such services, whether to
another TestAmerica facility or to an outside firm, this must be documented and discussed with
the client prior to contract approval (refer to Section 8 for Subcontracting Procedures).

The laboratory informs the client of the results of the review and whether any potential conflict,
deficiency, lack of accreditation, or inability of the lab to complete the work satisfactorily is
indicated. Any discrepancy between the client's requirements and the laboratory’s capability to
meet those requirements is resolved in writing before acceptance of the contract. It is necessary
that the contract be acceptable to both the laboratory and the client. Amendments initiated by
the client and/or TestAmerica, are documented in writing.

All' contracts, QAPPs, Sampling and Analysis Plans (SAPs), contract amendments, and
documented communications become part of the project record.

The same contract review process used for the initial review is repeated when there are
amendments to the original contract by the client, and the participating personnel are informed
of the changes.

7.2 Review Sequence and Key Personnel

Appropriate personnel must review the work request at each stage of evaluation.

For routine projects and other simple tasks, a review by the Project Manager (PM) is considered
adequate. The PM confirms that the laboratory has any required certifications, that it can meet
the clients’ data quality and reporting requirements and that the lab has the capacity to meet the
clients turn around needs. It is recommended that, where there is a sales person assigned to
the account, an attempt should be made to contact that sales person to inform them of the
incoming samples.
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For new, complex or large projects, the proposed contract is given to the Client Relationship
Manager or Proposal Team, who will decide which lab will receive the work based on the scope
of work and other requirements, including certification, testing methodology, and available
capacity to perform the work. The contract review process is outlined in TestAmerica’s
Corporate SOP CA-L-P-002, Contract Compliance Policy.

This review encompasses all facets of the operation. The scope of work is distributed to the
appropriate personnel, as needed based on scope of contract, to evaluate all of the
requirements shown above (not necessarily in this order):

e Contract Administrator

e VP of Operations

e Laboratory Project Manager

 Laboratory and/or Corporate Technical Director

¢ Laboratory and/or Corporate Information Technology Managers/Directors

e Account Executives Laboratory and/or Corporate Quality Assurance Managers

e Laboratory and/or Corporate Environmental Health and Safety Managers/Directors

e The Laboratory Director reviews the formal laboratory quote, and makes final acceptance for
their facility.

The Sales Director, Contract Administrator, Account Executive, or Proposal Coordinator then
submits the final proposal to the client.

In the event that one of the above personnel is not available to review the contract, his or her
backup will fulfill the review requirements.

The Contracts Department (or their designee) maintains copies of all signed contracts. The
Laboratory Director also maintains an electronic copy of any contract signed at the local level.

7.3 Documentation

Appropriate records are maintained for every contract or work request. All stages of the
contract review process are documented and include records of any significant changes.

The contract must be distributed to and maintained by the Corporate Contracts Department and
the applicable Account Executive. A copy of the contract must be filed electronically by the
Laboratory Director. Quotes must be archived electronically in the laboratory quote module in
TALs or in the public shared drive if an off-TALs quote is submitted.

Records are maintained of pertinent discussions with a client relating to the client's
requirements or the results of the work during the period of execution of the contract. The PM
keeps email records or a phone log of conversations with the client.

7.3.1 Project-Specific Quality Planning

Communication of contract-specific technical and QC criteria is an essential activity in ensuring
the success of site specific testing programs. To achieve this goal, the laboratory assigns a PM
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to each client. It is the PM’s responsibility to ensure that project specific technical and QC
requirements are effectively evaluated and communicated to the laboratory personnel before
and during the project. QA department involvement may be needed to assist in the evaluation of
custom QC requirements.

PM'’s are the primary client contact and they ensure resources are available to meet project
requirements. Although PM’s do not have direct reports or staff in production, they coordinate
opportunities and work with laboratory management and supervisory staff to ensure available
resources are sufficient to perform work for the client's project. Project management is
positioned between the client and laboratory resources.

Prior to work on a new project, the dissemination of project information and/or project opening
meetings may occur to discuss schedules and unique aspects of the project. Items to be
discussed may include the project technical profile, turnaround times, holding times, methods,
analyte lists, reporting limits, deliverables, sample hazards, or other special requirements. The
PM introduces new projects to the laboratory staff through project kick-off meetings or to the
supervisory staff during production meetings. These meetings provide direction to the
laboratory staff in order to maximize production and client satisfaction, while maintaining quality.
In addition, project notes may be associated with each sample batch as a reminder upon
sample receipt and analytical processing. ,

During the project, any change that may occur within an active project is agreed upon between
the client/regulatory agency and the PM/laboratory. These changes, e.g., use of a non-standard
method or modification of a method, and approvals must be documented prior to
implementation. Documentation pertains to any document, e.g., letter, e-mail, variance,
contract addendum, which has been signed by both parties.

Such changes are also communicated to the laboratory. Project-specific changes made after
samples are in-house are communicated through Change Information Notification emails
Programmatic and/or method changes are communicated via email transmittal and/or in
meetings with the applicable Operations Managers. If the modification includes use of a non-
standard method, or significant modification of a method, documentation of the modification is
made in the case narrative of the applicable data report(s).

The laboratory strongly encourages client visits to the laboratory and for formal/informal
information sharing session with employees in order to effectively communicate ongoing client
needs as well as project specific details for customized testing programs.

7.4 Special Services

The laboratory cooperates with clients and their representatives to monitor the laboratory’s
performance in relation to work performed for the client. It is the laboratory’s goal to meet all
client requirements in addition to statutory and regulatory requirements. The laboratory has
procedures to ensure confidentiality to clients (Section 15 and 25).

The laboratory’s standard procedures for reporting data are described in Section 25. Special
services are also available and provided upon request. These services include:

* Reasonable access for our clients or their representatives to the relevant areas of the
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laboratory for the witnessing of tests perfbrmed for the client.

* Assist client-specified third-party data validators as specified in the client’s contract.

e Supplemental information pertaining to the analysis of their samples. Note: An'additional
charge may apply for additional data/information that was not requested prior to the time

of sample analysis or previously agreed upon.

7.5 Client Communication

Customer Service Managers (CSMs) and Project ‘Managers (PMs) are the primary
communication link to the clients. They must inform their clients of any delays in project
completion as well as any non-conformances in either sample receipt or sample analysis.

Project Management must maintain ongoing client communication throughout the entire client
project.

The Technical Director, Operation Manager, QA Manager or Group Leaders are available to
discuss any technical questions or concerns the client may have.

7.6 Reporting

The laboratory works with our clients to produce any special communication reports required by
the contract.

7.7 Client Surveys

The laboratory assesses both positive and negative client feedback. The results are used to
improve overall laboratory quality and client service. TestAmerica Sales and Marketing teams
periodically develop lab and client-specific surveys to assess client satisfaction.

SECTION 8. SUBCONTRACTING OF TESTS
8.1 Overview

For the purpose of this quality manual, the phrase subcontract laboratory refers to a laboratory
external to the TestAmerica Laboratories. The phrase “work sharing” refers to internal transfers
of samples between the TestAmerica Laboratories. The term “outsourcing” refers to the act of
subcontracting tests. When contracting with our clients, the laboratory makes commitments
regarding the services to be performed and the data quality for the results to be generated.
When the need arises to outsource testing for our clients because project scope, changes in
laboratory capabilities, capacity or unforeseen circumstances, we must be assured that the
subcontractors or work sharing laboratories understand the requirements and meet the same
commitments we have made to the client. Refer to TestAmerica's Corporate SOPs on
Subcontracting Procedures (CA-L-S-002) and the Work Sharing Process (CA-C-S-001).

When outsourcing analytical services, the laboratory must assure, to the extent necessary, that
the subcontract or work sharing laboratory maintains a program consistent with the
requirements of this document, the requirements specified in TNI ISO/IEC 17025:2005(E)
and/or the client's Quality Assurance Project Plan (QAPP). All QC guidelines specific to the
client's analytical program are transmitted to the subcontractor and agreed upon before sending
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the samples to the subcontract facility. Additionally, work requiring accreditation must be placed
with an appropriately accredited laboratory. In all cases, TNI accredited as well as non-TNI, the
laboratory performing the subcontracted work must be identified in the final report.

PMs or Client Service Managers (CSM) or Account Executives (AE) (or others as defined by
the lab) for the Export Lab (TestAmerica laboratory that transfers samples to another laboratory)
are responsible for obtaining client approval prior to subcontracting samples to another
laboratory) are responsible for obtaining client approval prior to outsourcing any samples. The
laboratory must advise the client of a subcontract or work sharing arrangement in writing and,
when possible, approval from the client must be retained in the project folder. Standard
TestAmerica Terms & Conditions include the flexibility to subcontract samples within the
TestAmerica laboratories. Therefore, additional advance notification to clients for intra-
laboratory subcontracting is not necessary unless specifically required by a client contract.

Note: In addition to the client, some regulating agencies (e.g., USDA) or contracts may require
notification prior to placing such work.

8.2 Qualifying and Monitoring Subcontractors

Whenever a PM or CSM becomes aware of a client requirement or laboratory need where

samples must be outsourced to another laboratory, the other laboratory(s) shall be selected
based on the following: ’

e The first priority is to attempt to place the work in a qualified TestAmerica laboratory

e Firms specified by the client for the task. (Documentation that a subcontractor was
designated by the client must be maintained with the project file. This documentation can be
as simple as placing a copy of an e-mail from the client in the project folder.)

e Firms listed as pre-qualified and currently under a subcontract with TestAmerica. A listing of
all approved subcontracting laboratories is available on the TestAmerica intranet site.
Supporting documentation is maintained by Corporate offices and by the TestAmerica
laboratory originally requesting approval of the subcontract lab. Verify necessary
accreditation, where applicable (e.g., on the subcontractors TNI, A2LA accreditation, or
State Certification).

e Firms identified in accordance with the company’s Small Business Subcontracting program
as small, women-owned, veteran-owned and/or minority-owned businesses

e TNI or A2LA-accredited laboratories

e In addition, the firm must hold the appropriate certification to perform the work required

All TestAmerica Laboratories are pre-qualified for work sharing, provided they hold the
appropriate accreditations, can adhere to the project/program requirements, and the client
approved sending samples to that laboratory. The client must provide acknowledgement that
the samples can be sent to that facility (an e-mail is sufficient. documentation or if
acknowledgement is verbal, the date, time, and name of person providing acknowledgement
must be documented). The originating laboratory is responsible for communicating all technical,
quality, and deliverable requirements as well as other contract needs. Refer to Corporate SOP
CA-C-S-001, “Work Sharing Process.”
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8.2.1 When the potential subcontract laboratory has not been previously approved, CRMs
or PMs may nominate a laboratory as a subcontractor based on need. The decision to nominate
a laboratory must be approved by the Laboratory Director. The Laboratory Director requests
that the QA Manager begin the process of approving the subcontract laboratory as outlined in
Corporate SOP CA-L-S-002, Subcontracting Procedures. Once the appropriate accreditation
and legal information is received by the laboratory, it is evaluated for acceptability (where
applicable) and forwarded to the Corporate Quality Information Manager (QIM) for review.
Once all documents are reviewed for completeness, the Corporate QI Manager will forward the
documents to the Purchasing Manager for formal signature and contractive with the laboratory.
The approved vendor will be added to the subcontractor list on the intranet site, and the
Finance Group is concurrently notified for J.D.Edwards.

8.2.2 The client must assume responsibility for the quality of the data generated from the
use of a subcontractor they have requested the lab to use. The qualified subcontractors on the
intranet site are to meet minimal standards. TestAmerica does not certify laboratories. The

subcontractor is on our approved list, and can only be recommended to the extent that we
would use them.

8.2.3 The status and performance of qualified subcontractors must be monitored
periodically by the Corporate Contracts and/or Quality Departments. Any problems identified
must be brought to the attention of TestAmerica’s Corporate Finance or Corporate Quality
personnel.

* Complaints must be investigated. Documentation of the complaint, investigation, and
corrective action must be maintained in the subcontractor file on the intranet site.
Complaints are posted using the Vendor Performance Report.

e Information must be updated on the intranet when new information is received from the
subcontracted iaboratories.

e Subcontractors in good standing must be retained on the intranet listing. CSO personnel
must notify all TestAmerica laboratories, Corporate Quality, and Corporate Contracts if
any laboratory requires removal from the intranet site. This notification must be posted
on the intranet site and e-mailed to all CSO Personnel, Laboratory Directors, QA
Managers, and Sales Personnel.

8.3 Oversight and Reporting

The CRM or PM must request that the selected subcontractor be presented with a subcontract,
if one is not already executed between the laboratory and the subcontractor. The subcontract
must include terms which reflect the requirements of our clients, either in the subcontract itself
or through the mechanism of work orders relating to individual projects. A standard subcontract
and the Lab Subcontractor Vendor Package (posted on the intranet) can be used to accomplish
this, and the Legal & Contracts Director can tailor the document or assist with negotiations, if
needed. The CRM or PM responsible for the project must advise and obtain client consent to
the subcontract as appropriate, and provide the scope of work to ensure that the proper
requirements are made a part of the subcontract and are made known to the subcontractor.
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Prior to sending samples to the subcontracted laboratory, the PM confirms their certification
status to determine if it's current and scope-inclusive. The information is documented within the
project records. For TestAmerica Laboratories, certifications can be viewed on the company’s
TotalAccess Database.

The Shipping Department is responsible for ensuring compliance with QA requirements and
applicable shipping regulations when shipping samples to a subcontracted laboratory.

All subcontracted samples must be accompanied by a TestAmerica Chain of Custody (COC). A
copy of the original COC sent by the client must be available in TALS for all samples
workshared within TestAmerica. Client COCs are only forwarded to external subcontractors
when samples are shipped directly from the project site to the subcontractor lab. Under routine
circumstances, client COCs are not provided to external subcontractors.

Through communication with the subcontracted laboratory, the PM monitors the status of the
subcontracted analyses, facilitates successful execution of the work, and ensures the timeliness
and completeness of the analytical report.

Non-TNI accredited work must be identified in the subcontractor’s report as non-TNI accredited
work. If TNI accreditation is not required for the project, the report does not need to include this
information.

Reports submitted from subcontractor laboratories are not altered and are included in their
original form in the final project report. This clearly identifies the data as being produced by a
subcontractor facility. If subcontract laboratory data is incorporated into the laboratory EDD,
i.e., imported, the report must explicitly indicate the specific lab that produced the data and
identify the specific methods and samples.

Note: The results submitted by a TestAmerica work-sharing laboratory may be transferred
electronically and the results reported by the TestAmerica work-sharing lab are identified on the
final report. The report must explicitly indicate which lab produced the data for which methods
and samples. The final report must include a copy of the completed COC for all work sharing
reports.

8.4 Contingency Planning

The Laboratory Director may waive the full qualification of a subcontractor process temporarily
to meet emergency needs; however, this decision and justification must be documented in the
project files, and the “Purchase Order Terms and Conditions for Subcontracted Laboratory
Services” must be sent with the samples and Chain-of-Custody. In the event this provision is
utilized, the laboratory (e.g., QA Manager) will be required to verify and document the applicable
accreditations of the subcontractor. All other quality and accreditation requirements will still be
applicable, but the subcontractor need not have signed a subcontract with TestAmerica at this
time. The comprehensive approval process must then be initiated within 30 calendar days of
subcontracting.
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SECTION 9. PURCHASING SERVICES AND SUPPLIES

9.1 Overview

Evaluation and selection of suppliers and vendors is performed, in part, on the basis of the
quality of their products, their ability to meet laboratory demand on a continuous and short term
basis, the overall quality of their services, their past history, and competitive pricing. This is
achieved through evaluation of objective evidence of quality furnished by the supplier, which
can include certificates of analysis, recommendations, and proof of historical compliance with
similar programs for other clients. To ensure that quality critical consumables and equipment
conform to specified requirements, which may affect quality, all purchases from specific vendors
are approved by a member of the supervisory or management staff. Capital expenditures are
made in accordance with TestAmerica’s Corporate Controlled Purchases Procedure, SOP CW-
F-S-007. ’

Contracts must be signed in accordance with TestAmerica’s Corporate Authorization Matrix
Policy, Policy CW-F-P-002. Request for Proposals (RFP’s) must be issued when more
information is required from the potential vendors than just price. Process details are available
in TestAmerica’s Corporate Procurement and Contracts Policy (Policy CW-F-P-004). RFP’s
allow TestAmerica to determine if a vendor is capable of meeting requirements such as
supplying all of the TestAmerica facilities, meeting required quality standards and adhering to
necessary ethical and environmental standards. The RFP process also allows potential vendors
to outline any additional capabilities they may offer.

9.2 Glassware

Glassware used for volumetric measurements must be Class A or verified for accuracy
according to laboratory procedure. Pyrex (or equivalent) glass must be used where possible.
For safety purposes, thick-wall glassware must be used where available.

9.3 Reagents, Standards & Supplies

Purchasing guidelines for equipment, consumables, and reagents must meet the requirements
of the specific method and testing procedures for which they are being purchased. Solvents and
acids are pre-tested in accordance with TestAmerica’s Corporate SOP on Solvent and Acid Lot
Testing and Approval, SOP CA-Q-S-001. Approval information for the solvents and acids tested
under SOP CA-Q-S-001 is stored on the TestAmerica SharePoint, under Solvent Approvals. A
master list of all tested materials, as well as the certificates of analysis for the materials, is
stored in the same location.

9.3.1 Purchasing

Chemical reagents, solvents, glassware, and general supplies are ordered as needed to
maintain sufficient quantities on hand. Materials used in the analytical process must be of a
known quality. The wide variety of materials and reagents available makes it advisable to
specify recommendations for the name, brand, and grade of materials to be used in any
determination. This information is contained in the method SOP. The analyst may check the
item out of the on-site consignment system that contains items approved for laboratory use. If
the item is not in consignment, the analyst must provide the master item number, item
description, package size, catalogue page number, and the quantity needed. If an item being
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ordered is not the exact item requested, approval must be obtained from the Operations
Manager or Group Leader prior to placing the order. The Canton purchasing manager places
the order.

9.3.2 Receiving

Itis the responsibility of the Warehouse Manager to receive the shipment. It is the responsibility
of the analyst who ordered the materials to document the date materials were received. Once
the ordered reagents or materials are received, the analyst compares the information on the
label or packaging to the original order to ensure that the purchase meets the quality level
specified.

Materials may not be released for use in the laboratory until they have been inspected, verified
as suitable for use, and the inspection/verification has been documented.

Safety Data Sheets (SDSs) are available online through the Company’s intranet website.
Anyone may review these for relevant information on the safe handling and emergency
precautions of on-site chemicals.

9.3.3 Specifications

Methods in use in the laboratory specify the grade of reagent that must be used in the
procedure. If the quality of the reagent is not specified, analytical reagent grade will be used. It
is the responsibility of the analyst to check the procedure carefully for the suitability of grade of
reagent. Specifications are listed in SOP NC-QA-017, Reagents and Standards.

Chemicals must not be used past the manufacturer’s expiration date and must not be used past
the expiration time noted in a method SOP. If expiration dates are not provided, the laboratory
must contact the manufacturer to determine an expiration date.

The laboratory assumes a five-year expiration date on inorganic dry chemicals and solvents,
unless noted otherwise by the manufacturer, or by the reference source method.
Chemicals/solvents must not be used past the manufacturer's or SOP’s expiration date unless
“verified” (refer to Item 3 listed below).

o An expiration date cannot be extended if the dry chemical/solvent is discolored or
appears otherwise physically degraded, the dry chemical/solvent must be discarded.

° Expiration dates can be extended if the dry chemical/solvent is found to be satisfactory

based on acceptable performance of quality control samples (Continuing Calibration
Verification (CCV), Method Blanks, LCS, etc.).
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) If the dry chemical/solvent is used for the preparation of standards, the expiration dates
can be extended six months if the dry chemical/solvent is compared to an unexpired
independent source in performing the method and the performance of the dry
chemical/solvent is found to be satisfactory. The comparison must show that the dry
chemical/solvent meets CCV limits. The comparison studies are maintained in the
Reagent module of LIMS for each laboratory group. '

Wherever possible, standards must be traceable to national or international standards of
measurement or to national or international reference materials. Records to that effect are
available to the user.

Compressed gases in use are checked for pressure and secure positioning daily. To prevent a
tank from going to dryness, or introducing potential impurities, the pressure should be closely
watched as it decreases to approximately 15% of the original reading, at which point it should
be replaced. For example, a standard sized laboratory gas cylinder containing 3,000 psig of
gas should be replaced when it drops to approximately 500 psig. The quality of the gases must
meet method or manufacturer specification or be of a grade that does not cause any analytical
interference.

Water used in the preparation of standards or reagents must have a conductivity of less than 1
pumho/cm (or specific resistivity of greater than 1.0 mega ohm/cm) at 250C. The specific
conductivity is checked and recorded daily. If the water's specific conductivity is greater than
the specified limit, the Operations Manager and appropriate Technical Manager must be notified
immediately in order to notify all departments, decide on cessation (based on intended use) of
activities, and make arrangements for correction.

The laboratory may purchase reagent grade (or other similar quality) water for use in the
laboratory. This water must be certified “clean” by the supplier for all target analytes or
otherwise verified by the laboratory prior to use. This verification is documented.

Standard lots are verified before first time use if the laboratory switches manufacturers or has
historically had a problem with the type of standard.

Purchased bottle ware used for sampling must be certified clean, and the certificates must be
maintained. If uncertified sampling bottle ware is purchased, all lots must be verified clean prior
to use. This verification must be maintained.

9.3.4 Storage

Reagent and chemical storage is important from the aspects of both integrity and safety. Light-
sensitive reagents may be stored in brown-glass containers. Storage conditions are per the
Corporate Environmental Health & Safety Manual (Corporate Document CW-E-M-001) and
method SOPs or manufacturer instructions.

9.4 Purchase Of Equipment/Instruments/Software

When a new piece of equipment is needed, either for additional capacity or for replacing
inoperable equipment, the analyst or group leader makes a supply request to the Operations
Manager and/or the Laboratory Director. If they agree with the request the procedures outlined
in TestAmerica’s Corporate Policy CA-T-P-001, Qualified Products List, are followed. A
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decision is made as to which piece of equipment can best satisfy the requirements. The
appropriate written requests are completed, and Purchasing places the order.

Upon receipt of a new or used piece of equipment, an identification name is assigned, such as
HP-20, and added to the equipment list that is maintained by the QA Department. IT must be
notified so they can synchronize the instrument for backups. Its capability is assessed to
determine if it is adequate or not for the specific application. For instruments, a calibration curve
is generated followed by MDLs, Demonstration of Capabilities (DOCs) and other relevant
criteria (refer to Section 19). For software, its operation must be deemed reliable and evidence
of instrument verification must be retained by the IT Department or QA Department. Software
certificates supplied by the vendors. are filed with the LIMS Administrator. The manufacturer’'s
operation manual is retained at the bench. All equipment manuals are also recorded in the QA
department document tracking system.

9.5 Services

Service to analytical instruments (except analytical balances) is performed on an as-needed
basis. Routine preventative maintenance is discussed in Section 20. The need for service is
determined by analysts and/or Department Managers. The service providers that perform the
services are approved by the Department Managers or Operations Manager. .

Analytical balances are serviced and calibrated annually in accordance with SOP NC-QA-015.
The calibration and maintenance services are performed on-site, and the balances are returned
to use immediately following successful calibration. When the calibration certificates are
received (usually within two weeks of the service), they are reviewed, and documentation of the
review is filed with the certificates. If the calibration was unsuccessful, the balance is
immediately removed from service and segregated pending either further maintenance or
disposal.

Calibration services for support equipment such as thermometers, weight sets, autopipettors,
etc., are obtained from vendors with current and valid ISO 17025 accreditation for calibration of
the specific piece of equipment. Prior to utilizing the vendor's services, the vendor's
accreditation status is verified. Once the equipment has been calibrated, the calibration
certificates are reviewed by the QA department, and documentation of the review is filed with
the calibration certificates. The equipment is then returned to service within the laboratory

9.6 Suppliers

TestAmerica selects vendors through a competitive proposal / bid process, strategic business
alliances or negotiated vendor partnerships (contracts). This process is defined in the
Procurement and Contracts Policy (Policy CW-F-P-004). The level of control used in the
selection process is dependent on the anticipated spending amount and the potential impact on
TestAmerica business. Vendors that provide test and measuring equipment, solvents,
standards, certified containers, instrument related service contracts or subcontract laboratory
services shall be subject to more rigorous controls than vendors that provide off-the-shelf items
of defined quality that meet the end use requirements. The JD Edwards purchasing system
includes all suppliers /vendors that have been approved for use.

Evaluation of suppliers is accomplished by ensuring the supplier ships the product or material
ordered and that the material is of the appropriate quality. This is documented by signing off on
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packing slips or other supply receipt documents. The purchasing documents contain the data
that adequately describe the services and supplies ordered.

Any issues of vendor performance are to be reported immediately by the laboratory staff to the
Corporate Purchasing Group by completing a Vendor Performance Report. The Corporate
Purchasing Group must work through the appropriate channels to gather the information
required to clearly identify the problem and must contact the vendor to report the problem and to
make any necessary arrangements for exchange, return authorization, credit, etc.

As deemed appropriate, the Vendor Performance Reports must be summarized and reviewed to
determine corrective action necessary, or service improvements required by vendors

The laboratory has access to a listing of all approved suppliers of critical consumables, supplies
and services. This information is provided through the JD Edwards purchasing system.

9.6.1 New Vendor Procedure

TestAmerica employees who wish to request the addition of a new vendor must complete a J.D.
Edwards Vendor Add Request Form.

New vendors are evaluated based upon criteria appropriate to the products or services provided
as well as their ability to provide those products and services at a competitive cost. Vendors are
also evaluated to determine if there are ethical reasons or potential conflicts of interest with
TestAmerica employees that would make it prohibitive to do business with them as well as their
financial stability. The QA Department, Technical Services Director, and/or the Laboratory
Director are consulted with vendor and product selection that have an impact on quality.

SECTION 10. COMPLAINTS

10.1 OVERVIEW

The laboratory considers an effective client complaint handling process to be of significant
business and strategic value. Listening to and documenting client concerns captures ‘client
knowledge’ that enables our operations to continually improve processes and improving client
satisfaction. An effective client complaint handling process also provides assurance to the data
user that the laboratory will stand behind its data, service obligations and products.

A client complaint is any expression of dissatisfaction with any aspect of our business services,
(e.g., communications, responsiveness, data, reports, invoicing and other functions) expressed
by any party, whether received verbally or in written form. Client inquiries, complaints or noted
discrepancies are documented, communicated to management, and addressed promptly and
thoroughly.

The laboratory has procedures for addressing both external and internal complaints with the
goal of providing satisfactory resolution to complaints in a timely and professional manner.

The nature of the complaint is identified, documented and investigated, and an appropriate
action is determined and taken. In cases where a client complaint indicates that an established
policy or procedure was not followed, the QA Department must evaluate whether a special audit
must be conducted to assist in resolving the issue. A written confirmation or letter to the client,
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outlining the issue and response taken is recommended as part of the overall action taken.

The process of complaint resolution and documentation utilizes the procedures outlined in
Section 12 (Corrective Actions) and is documented following SOPs NC-QA-029,
Nonconformance and Corrective Action System.

10.2 External Complaints

An employee that receives a complaint initiates the complaint resolution process by first
documenting the complaint according to NC-QA-0029.

Complaints fall into two categories: correctable and non-correctable. An example of a
correctable complaint would be one where a report re-issue would resolve the complaint. An
example of a non-correctable complaint would be one where a client complains that their data
was repeatedly late. Non-correctable complaints must be reviewed for preventive action
measures to reduce the likelihood of future occurrence and mitigation of client impact.

The general steps in the complaint handling process are:
e Receiving and Documenting Complaints
e Complaint Investigation and Service Recovery

e Process Improvement

The laboratory must inform the initiator of the complaint of the results of the investigation and
the corrective action taken, if any.

10.3 Internal Complaints

Internal complaints include, but are not limited to errors and non-conformances, training issues,
internal audit findings, and deviations from methods. Corrective actions may be initiated by any
staff member who observes a nonconformance and must follow the procedures outlined in
Section 12. In addition, Corporate Management, Sales and Marketing, and Information
Technology (IT) may initiate a complaint by contacting the laboratory or through the Corrective
Action system described in Section 12.

All audit findings (internal and external) will initiate the CA process, are documented with a
CAR, and are tracked in the QA CA tracking workbook.

10.4 Management Review

The number and nature of client complaints is reported by the QA Manager to the laboratory
and QA Director in the QA Monthly report. Monitoring and addressing the overall level and
nature of client complaints and the effectiveness of the solutions is part of the Annual
Management Review (Section 16)
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SECTION 11. CONTROL OF NON-CONFORMING WORK
11.1 OVERVIEW

When data discrepancies are discovered or deviations and departures from laboratory SOPs,
policies, and/or client requests have occurred, corrective action is taken immediately. First, the
laboratory evaluates the significance of the nonconforming work. Then, a Corrective Action plan
is initiated based on the outcome of the evaluation. If it is determined that the nonconforming
work is an isolated incident, the plan could be as simple as adding a qualifier to the final results
and/or making a notation in the case narrative. If it is determined that the nonconforming work is
a systematic or improper practices issue, the Corrective Action plan could include a more in
depth investigation and a possible suspension of an analytical method. In all cases, the actions
taken are documented using the laboratory’s Corrective Action system (refer to Section 12).
Due to the frequently unique nature of environmental samples, sometimes departures from
documented policies and procedures are needed. When an analyst encounters such a situation,
the problem is presented to the supervisor for resolution. The supervisor may elect to discuss it
with the Technical Director or have a representative contact the client to decide on a logical
course of action. Once an approach is agreed upon, the analyst documents it using the
laboratory’s corrective action system described in Section 12. This information can then be
supplied to the client in the form of a footnote or a case narrative with the report.

Project Management may encounter situations where a client may request that a special
procedure be applied to a sample that is not standard lab practice. Based on a technical
evaluation, the lab may accept or opt to reject the request based on technical or ethical merit.
An example might be the need to report a compound that the lab does not normally report. The
lab would not have validated the method for this compound following the procedures in Section
19. The client may request that the compound be reported based only on the calibration. Such a
request would need to be approved by the Operations Manager and QA Manager, documented
and included in the project folder. Deviations must also be noted on the final report with a
statement that the compound is not reported in compliance with TNI (or the analytical method)
requirements and the reason. Data being reported to a non- TNI state would need to note the
change made to how the method is normally run.

Note: The laboratory must implement Corrective Action procedures to resolve the deviation
and limit qualification of the final results. The laboratory is not permitted to deviate from its VAP
approved SOP if it intends to attest under affidavit that the "results" are VAP certified. When all
Corrective Actions listed in the SOP have been exhausted, it may be necessary to use technical
judgment in which case the decision process and rationale will be presented in the final report
and/or affidavit and the data will be noted as ‘not VAP certified’ on the affidavit.

11.2 Responsibilities and Authorities

Under certain circumstances the Laboratory Director, Operations Manager, Technical Director,
Project Manager, or a member of the QA team may exceptionally authorize departures from
documented procedures or policies. The departures may be a result of procedural changes due
to the nature of the sample; a one-time procedure for a client; QC failures with insufficient
sample to reanalyze, etc. In most cases, the client must be informed of the departure prior to
the reporting of the data. Any departures must be well documented using the laboratory’s
Corrective Action procedures described in Section 12. This information may also need to be
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documented in logbooks and/or data review as appropriate. Any impacted data must be
referenced in a case narrative and/or flagged with an appropriate data qualifier.

Any misrepresentation or possible misrepresentation of analytical data discovered by any
laboratory staff member must be reported to facility Senior Management within 24 hours. The
Senior Management staff is compromised of the Laboratory Director, QA Manager, Operations
Manager, and Technical Director. The reporting of issues involving alleged violations of the
company’s Data Integrity or Manual Integration procedures must be conveyed to an Ethics and
Compliance Officer (ECO), and the laboratory’s Quality Director within 24 hours of discovery.

Whether an inaccurate result was reported due to calculation or quantitation errors, data entry
errors, improper practices, or failure to follow SOPs, the data must be evaluated to determine
the possible effect.

The Laboratory Director, QA Manager, ECOs, VP of Operations, and the Quality Directors have
the authority and responsibility to halt work, withhold final reports, or suspend an analysis for
due cause as well as authorize the resumption of work.

11.3 Evaluation of Significance and Actions Taken

For each nonconforming issue reported, an evaluation of its significance and the level of
management involvement needed is made. This includes reviewing its impact on the final data,
whether or not it is an isolated or systematic issue, and how it relates to any special client
requirements.

Corporate SOP entitled Data Recalls (CW-Q-S-005) is the procedure to be followed when it is
discovered that erroneous or biased data may have been reported to clients or regulatory
agencies.

Corporate SOP entitled Internal Investigations (CW-L-S-002) is the procedure to be followed for
investigation and correction of situations involved alleged incidents of misconduct or violation of
the company’s ethics policy.

Laboratory level decisions are documented and approved using the laboratory’s standard
nonconformance/Corrective Action reporting in lieu of the data recall determination form
contained in TestAmerica Corporate CW-Q-S-005.

1.4 Prevention Of Nonconforming Work

If it is determined that the nonconforming work could recur, further corrective actions must be
made following. the laboratory’s Corrective Action system. Periodically, as defined by the
laboratory’s preventive action schedule (monthly), the QA Department evaluates non-
conformances to determine if any nonconforming work has been repeated multiple times. If so,
the laboratory’s Corrective Action process may be followed.

11.56 Method Suspension/Restriction (Stop Work Procedures)

In some cases it may be necessary to suspend/restrict the use of a method or target compound
which constitutes significant risk and/or liability to the laboratory.  Suspension/restriction
procedures can be initiated by any of the persons noted in Section 11.2, Paragraph 5.
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Prior to suspension/restriction, confidentiality must be respected, and the problem with the
required corrective and preventive action must be stated in writing and presented to the
Laboratory Director.

The Laboratory Director must arrange for the appropriate personnel to meet with the QA
Manager as needed. This meeting must be held to confirm that there is a problem, that
suspension/restriction of the method is required and must be concluded with a discussion of the
steps necessary to bring the method/target or test fully back on line. In some cases, that may
not be necessary if all appropriate personnel have already agreed there is a problem and there
is agreement on the steps needed to bring the method, target, or test fully back on line.

The QA Manager must also initiate a Corrective Action report as described in Section 12 if one
has not already been started. A copy of any meeting notes and agreed-upon steps should be
faxed or e-mailed by the laboratory to the appropriate VP of Operations and member of
Corporate QA. This fax/e-mail acts as notification of the incident.

After suspension/restriction, the lab will hold all reports to clients pending review. No faxing,
mailing or distributing through electronic means may occur. The report must not be posted for
viewing on the Internet. It is the responsibility of the Laboratory Director to hold all reporting and
to notify all relevant laboratory personnel regarding the suspension/restriction, i.e., Project
Management, Log-in, etc. Clients must NOT generally be notified at this time. Analysis may
proceed in some instances depending on the non-conformance issue.

Within 72 hours, the QA Manager must determine if compliance is now met and reports can be
released, OR determine the. plan of action to bring work into compliance, and release work. A
team, with all principals involved (Laboratory Director, Technical Director, QA Manager, Group
Leader) can devise a start-up plan to cover all steps from client notification through compliance
and release of reports. Project Management and the Directors of Client Services and Sales and.
Marketing must be notified if clients must be notified or if the suspension/restriction affects the
laboratory’s ability to accept work. The QA Manager must approve start-up or elimination of any
restrictions after all corrective action is complete. This approval is given by final signature on the
completed Corrective Action report.

SECTION 12. CORRECTIVE ACTION

12.1 Overview

A major component of TestAmerica's Quality Assurance (QA) Program is the problem
investigation and feedback mechanism designed to keep the laboratory staff informed on quality
related issues and to provide insight to problem resolution. When nonconforming work or
departures from policies and procedures in the quality system or technical operations are
identified, the Corrective Action procedure provides a systematic approach to assess the issues,
restore the laboratory’s system integrity, and prevent reoccurrence. Nonconformance Memos
(NCM) are used to document excursions for SOPs, control limits, holding times, etc. A
Corrective Action report is used to document and communicate actions taken to investigate,
correct, and prevent recurrence of a more significant problem. All incidents are documented
and tracked in the QA corrective action database. A brief summary of the system is described
below, for more detail refer to SOP NC-QA-029.

12.2 General
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Problems within the quality system or within analytical operations may be discovered in a variety
of ways, such as QC sample failures, internal or external audits, PT performance, client
complaints, staff observation, etc.

The purpose of a Corrective Action system is to:
e ldentify non-conformance events and assign responsibility(s) for investigating.

* Resolve non-conformance events and assign responsibility for any required corrective
action.

e Identify systematic problems before they become serious.
 Identify and track client complaints and provide resolution

e Improve systems and/or processes

12.2.1 Non-Conformance Memo (NCM) -

is used to document the following types of one-off corrective actions:
e Deviations from an established procedure or SOP
e QC outside of limits (non-matrix related)
e |solated reporting / calculation errors
e Client Complaints

e Discrepancies in materials / goods received vs. manufacturer packing slips

12.2.2 Corrective Action Report (CAR)-

is used to document the following types of investigations and resulting corrective actions:
e Questionable trends that are found in the review of NCMs.
* Issues found while reviewing NCMs that warrant further investigation.
* Internal and external audit findings
e Failed or unacceptable PT results.
e Corrective actions that cross multiple departments in the laboratory.
o Systematic reporting / calculation errors
e Client complaints
e Data recall investigations
e Identified poor process or method performance trends

e Excessive revised reports

This will provide background documentation to enable root cause analysis and preventive
action.

12.3 Closed Loop Corrective Action Process
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Any employee in the company can initiate a Corrective Action. There are four main components
to a closed-loop Corrective Action process once an issue has been identified--Cause Analysis,
Selection and Implementation of Corrective Actions (both short and long term), Monitoring of the
Corrective Actions, and Follow-up.

12.3.1 Cause Analysis

* Upon discovery of a non-conformance event, the event must be defined and documented.
An NCM or CAR must be initiated, someone is assigned to investigate the issue, and the
event is investigated for cause. Table 12-1 provides some general guidelines on
determining responsibility for assessment. SOP NC-QA-029, Nonconformance and
Corrective Action System, establishes procedures for the identification and documentation
of nonconformances and corrective actions and the steps taken to investigate and respond
as a result of these events.

» The cause analysis step is the key to the process as a long-term corrective action cannot be
determined until the root cause is determined.

e If the cause is not readily obvious, the Technical Manager, Laboratory Director, or QA
Manager (or QA designee) is consulted. :

12.3.2 Selection and Implementation of Corrective Actions

e Where corrective action is needed, the laboratory must identify potential corrective actions.
The action(s) most likely to eliminate the problem and prevent recurrence are selected and
implemented. Responsibility for implementation is assigned.

e Corrective actions must be, to a degree, appropriate to the magnitude of the problem
identified through the cause analysis.

e Whatever corrective action is determined to be appropriate, the laboratory must document
and implement the changes. The NCM or CAR is used for this documentation. NCMs are
tracked in the laboratory LIMS NCM module. Corrective Actions are tracked in the QA
department CA tracking workbook and Incident/Correction Tracker System (iCAT).

12.3.3 Root Cause Analysis

Root Cause Analysis is a class of problem solving (investigative) methods aimed at identifying
the basic or causal factor(s) that underlie variation in performance or the occurrence of a
significant failure. The root cause may be buried under seemingly innocuous events, many
steps preceding the perceived failure. At first glance, the immediate response is typically
directed at a symptom and not the cause. Typically, root cause analysis would be best with
three or more incidents to triangulate a weakness. Corporate SOP Root Cause Analysis (No.
CA-Q-S-009) describes the procedure.

Systematically analyze and document the Root Causes of the more significant problems that
are reported. Identify, track, and implement the corrective actions required to reduce the
likelihood of recurrence of significant incidents. Trend the Root Cause data from these incidents
to identify root causes that, when corrected, can lead to dramatic improvements in performance
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by eliminating entire classes of problems.

Identify the one event associated with problem and ask why this event occurred. Brainstorm the
root causes of failures; for example, by asking why events occurred or conditions existed: and
then why the cause occurred five consecutive times until you get to the root cause. For each of
these sub events or causes, ask why it occurred. Repeat the process for the other events
associated with the incident.

Root cause analysis does not mean the investigation is over. Look at technique, or other
systems outside the normal indicators. Often creative thinking will find root causes that ordinarily
would be missed, and continue to plague the laboratory or operation.

12.3.4 Monitoring of the Corrective Actions

e The Group Leader, Technical Director and QA Manager are responsible to ensure the
corrective action taken was effective.

e Ineffective actions are documented and re-evaluated until acceptable resolution is
achieved. The Technical Director is accountable to the Laboratory Director to ensure
final acceptable resolution is achieved and documented appropriately.

» Each corrective action is recorded in the QA corrective action database for tracking to
completion. Each NCM is recorded in TALS and available for tracking purposes and a
summary report of all NCMs can be is reviewed to evaluate whether an on-going
problem may exist by assessing trending.

e TestAmerica laboratories began using the Incident/Corrective Action Tracker (iCAT)
database developed by the company in 2015. An incident is an event triggering the
need for one or more corrective actions as distinct from a corrective action, a potential
deficiency stemming from an incident that requires investigation and possibly fixing. The
database is independent of TALS, available to all local and corporate managers, and
capable of notifying and tracking multiple corrective actions per event, dates, and
personnel.  iCAT allows associated document upload, categorization (such as,
external/internal audit, client service concerns, data quality issues, proficiency testing,
etc.), and trend analysis. Refer to Figure 12-1.

e The QA Manager reviews monthly NCMs for trends. Highlights are included in the QA
monthly report (refer to Section 16). If a significant trend develops that adversely affects
quality, an audit of the area is performed and corrective action implemented.

e Any out-of-control situations that are not addressed acceptably at the laboratory level
may be reported to the Corporate Quality Director by the QA Manager, indicating the
nature of the out-of-control situation and problems encountered in solving the situation.

12.3.5 Follow-up Audits

e Follow-up audits may be initiated by the QA Manager and must be performed as soon as
possible when the identification of a nonconformance casts doubt on the laboratory’s
compliance with its own policies and procedures, or on its compliance with state or
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federal requirements.

e -These audits often follow the implementation of the corrective actions to verify
effectiveness. An additional audit would only be necessary when a critical issue or risk
to business is discovered. (Also refer to Section 15.2.4, Special Audits.)

124 Technical Corrective Actions

In addition to providing acceptance criteria and specific protocols for technical corrective actions
in the method SOPs, the laboratory has general procedures to be followed to determine when
departures from the documented policies and procedures and quality control have occurred
(refer to Section 11 for information regarding the control of non-conforming work). The
documentation of these procedures is through the use of an NCM.

Table 12-1 includes examples of general technical corrective actions. For specific criteria and
corrective actions, refer to the analytical methods or specific method SOPs.

* For the Ohio EPA Voluntary Action Program (VAP), please refer to the SOPs for the
acceptable criteria, corrective actions, and exceptions.

Table 12-1 provides some general guidelines for identifying the individual(s) responsible for
assessing each QC type and initiating corrective action. The table also provides general
guidance on how a data set should be treated if associated QC measurements are
unacceptable. Specific procedures are included in Method SOPs, Work Instructions, and QA
Manual Sections 19 and 20. The QA Manager reviews all corrective actions monthly, at a
minimum, and highlights are included in the QA monthly report.

To the extent possible, samples must be reported only if all quality control measures are
acceptable. If the deficiency does not impair the usability of the results, data must be reported
with an appropriate data qualifier and/or the deficiency must be noted in the case narrative.
Where sample results may be impaired, the Project Manager is notified by a written NCM and
appropriate corrective action (e.g., re-analysis) is taken and documented.

12.5 Basic Corrections

When mistakes occur in records, each mistake must be crossed-out with a single line [not
obliterated (e.g. no White-Out)], and the correct value entered alongside. All such corrections
must be initialed (or signed) and dated by the person making the correction. In the case of
records stored electronically, the original “‘uncorrected” file must be maintained intact and a
second “corrected” file is created.

This same process applies to adding additional information to a record. All additions made later
than the initial must also be initialed (or signed) and dated.

When corrections are due to reasons other than obvious transcription errors, the reason for the
corrections (or additions) must also be documented.
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Example — General Corrective Action Procedures

QC Activity

(Individual Responsible for
Initiation/Assessment)

Acceptance Criteria

Recommended

Corrective Action

Initial Instrument

Blank

(Analyst)

- Instrument response < RL.

-See details in Method SOP

- Prepare another blank.

- If same response, determine cause
of contamination: reagents,
environment, instrument equipment
failure, etc..

Initial Calibration Standards

(Analyst, Group Leaders)

- Correlation coefficient > 0.99
or standard concentration
value.

- % Recovery within
acceptance range.

- See details in Method SOP.

- Reanalyze standards.

- If still unacceptable, remake
standards and recalibrate instrument.

Independent Calibration
Verification

(Second Source)

(Analyst, Group Leaders

- % Recovery within control
limits.

- Remake and reanalyze standard.

- If still unacceptable, then remake
calibration standards or use new
primary standards and recalibrate
instrument.

Continuing Calibration
Standards

(Analyst, Data Reviewer)

% Recovery within control
limits.

- Reanalyze standard.

- I still unacceptable, then recalibrate
and rerun affected samples.
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QC Activity
(Individual Responsible for Acceptance Criteria Recommended

Initiation/Assessment)

Corrective Action

Matrix Spike /

Matrix Spike Duplicate
(MS/MSD)

(Analyst, Data Reviewers)

- % Recovery within limits
documented in LIMS.

- If the acceptance criteria for
duplicates or matrix spikes are not
met because of matrix interferences,
the acceptance of the analytical batch
is determined by the validity of the
LCS.

- If the LCS is within acceptable limits
the batch is acceptable.

- The results of the duplicates, matrix
spikes and the LCS are reported with
the data set.

- For matrix spike or duplicate results
outside criteria the data for that
sample shall be reported with
qualifiers.

Laboratory Control Sample
(LCS)

(Analyst, Data Reviewers)

- % Recovery within limits
specified in LIMS.

- -Check calculations and instrument
performance

- Re-analyze the LCS and if still
outside of control limits, re-prepare
and re-analyze all samples in the
batch.

It is acceptable to report data when
the acceptance criteria for the
positive control are exceeded high
(i.e., high bias) and there are
associated samples that are non-
detects, then those non-detects may
be reported.

Note: If there is insufficient sample
or the holding time cannot be met,
contact the project manager for client
instruction.
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QC Activity

(Individual Responsible for
Initiation/Assessment)

Acceptance Criteria

Recommended

Corrective Action

Surrogates

(Analyst, Data Reviewers)

- % Recovery within limits
specified in LIMS.

-Reprep and analyze the QC batch
for MB surrogates below control limits

-Report data with narrative if the
surrogate is biased high and
associated samples are < RL

Method Blank (MB)

(Analyst, Data Reviewers)

< Reporting Limit with the
exception of Common
Laboratory Contaminants listed
in QA-003 QC Policy.

- Reanalyze blank.

- If still positive, determine source of
contamination. If necessary,
reprocess (i.e. digest or extract) entire
sample batch. Report blank results.

- Qualify the result(s) if the
concentration of a targeted analyte in
the MB is at or above the reporting
limit AND is > 1/10 of the amount
measured in the sample.

-Results are acceptable if the same
contaminants were not found in the
associated samples.

Proficiency Testing (PT)
Samples -

(QA Department,, Analysts,
Group Leaders)

- Criteria supplied by PT
Supplier.

- Any failures must be investigated for
cause. Failures may result in the
need to repeat a PT sample to show
the problem is corrected.

Internal / External Audits

(QA Department, Operations
Manager, , Group Leaders,
Laboratory Director)

- Defined in Quality System
documentation such as SOPs,
QAM, etc..

- Non-conformances must be
investigated system and necessary
corrections must be made.
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QC Activity
(Individual Responsible for Acceptance Criteria Recommended

Initiation/Assessment)
Corrective Action

Reporting / Calculation SOP CW-Q-S-005, Data Recall | - Corrective action is determined by

Errors type of error. Follow the procedures
in SOP CW-L-S-002 or your lab’s CA
SOP.

(Depends on issue —
possible individuals include:
Analysts, Data Reviewers,
Project Managers, Group
Leaders, QA Manager,
Corporate QA))

Client Complaints - - Corrective action is determined by
the type of complaint.

(Project Managers, Lab
Director, QA Department,
Sales and Marketing)

QA Monthly Report - Corrective action is determined by

the type of issue.
(Refer to Section 16 for an
example)

(QA Manager, Lab Director,
Group Leaders)

Health and Safety Violation - Environmental Health and - Non-conformance is investigated.
Safety (EHS) Manual.

(EH&S Coordinator, Lab
Director, Operations
Manager, Group Leaders)

SECTION 13. PREVENTIVE ACTION / IMPROVEMENT
13.1 OVERVIEW

The laboratory’s preventive action programs improve or eliminate potential causes of
nonconforming product and/or nonconformance to the quality system. This preventive action
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process is a proactive and continuous process of improvement activities that can be initiated
through feedback from clients, employees, business providers, and affiliates. The QA
Department has the overall responsibility to ensure the preventive action process is in place,
and that relevant information on actions is submitted for management review.

Dedicating resources to an effective preventive action system emphasizes the laboratory’s
commitment to its Quality Program. It is beneficial to identify and address negative trends
before they develop into complaints, problems and corrective actions. Additionally, customer
service and client satisfaction can be improved through continuous improvements to laboratory
systems.

Opportunities for improvement may be discovered through any of the following:
e review of the monthly QA Metrics Report,

e trending NCMs,

e review of control charts and QC results,

e trending proficiency testing (PT) results,

e performance of management system reviews,

e trending client complaints, _

e review of processing operations, or

« staff observations

The monthly Management Systems Metrics Report shows performance indicators in all areas of
the laboratory and quality system. These areas include revised reports, corrective actions, audit
findings, internal auditing and data authenticity audits, client complaints, PT samples, holding
time violations, SOPs, Ethics training, etc. The metrics report is reviewed monthly by the
laboratory management, Corporate QA and TestAmerica’s Executive Committee. These
metrics are used in evaluating the management and quality system performance on an ongoing
basis and provide a tool for identifying areas for improvement.

Items identified as continuous improvement opportunities to the management system may be
issued as goals from the annual management systems review, recommendations from internal
audits, white papers, Lesson Learned, Technical Services audit report, Technical Best
Practices, or as Corporate or management initiatives.

The laboratory’s corrective action process is integral to implementation of preventive actions. A
critical piece of the corrective action process is the implementation of actions to prevent further
occurrence of a non-compliance event. - Historical review of corrective action provides a
valuable mechanism for identifying preventive action opportunities.

13.1.1 The following elements are part of a preventive action system:
e Identification of an opportunity for preventive action.
e Process for the preventive action.

e Define the measurements of the effectiveness of the process once undertaken.

e Execution of the preventive action.

Company Confidential & Proprietary



NC-QAM-001

Revision 4

. Effective Date: 12/6/16
Page 62 of 154

e Evaluation of the plan using the defined measurements.
e Verification of the effectiveness of the preventive action.

e Close-out by documenting any permanent changes to the Quality System as a result of the
Preventive Action. Documentation of Preventive Action is incorporated into the monthly QA
reports, corrective action process, and management review.

13.1.2 Any Preventive Actions undertaken or attempted must be taken into account during
the Annual Management Systems Review (Section 16). A highly detailed report is not required:;
however, a summary of success and failure within the preventive action program is sufficient to
provide management with a measurement for evaluation.

13.2 Management Of Change

The Management of Change process is designed to manage significant events and changes
that occur within the laboratory. Through these procedures, the potential risks inherent with a
new event or change are identified and evaluated. The risks are minimized or eliminated
through pre-planning and the development of preventive measures. The types of changes
covered under this system include: Facility Changes, Major Accreditation Changes, Addition or
Deletion to Division’s Capabilities or Instrumentation, Key Personnel Changes,  Laboratory
Information Management System (LIMS) changes. The laboratory has a graded approach for
managing change based on the Management Systems Review.

SECTION 14. CONTROL OF RECORDS

The laboratory maintains a records management system appropriate to its needs and that
complies with applicable standards or regulations as required. The system produces
unequivocal, accurate records that document all laboratory activities. The laboratory retains all
original observations, calculations and derived data, calibration records and a copy of the
analytical report for a minimum of five years after it has been issued. Exceptions for programs
with longer retention requirements are discussed in Section 14.1.2.

141 Overview

The laboratory has established procedures for identification, collection, indexing, access, filing,
storage, maintenance and disposal of quality and technical records. A record index is listed in
Table 14-1. Quality records are maintained by the QA Department which is backed up as part
of the regular network backup. Records are of two types--either electronic or hard-copy paper
formats depending on whether the record is computer or hand generated (some records may be
in both formats). Technical records are maintained by the Records Manager.
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Record Types ':

Retention Time:

Technical
Records

- Raw Data

- Logbooks?

- Standards

- Certificates

- Analytical Records
- MDLs/IDLs/DOCs
- Lab Reports

5 Years from analytical report issue*

Official
Documents

- Quality Assurance Manual (QAM)
- Work Instructions

- Policies

- SOPs

- Policy Memorandums

- Manuals

5 Years from document retirement date*

QA Records

- Internal & External Audits/Responses

- Certifications

- Corrective/Preventive Actions

- Management Reviews .

- Method & Software Validation /
Verification Data

- Data Investigation

5 Years from archival*

Data Investigation: 5 years or the life of the
affected raw data storage whichever is
greater (beyond 5 years if ongoing project
or pending investigation)

Project
Records

- Sample Receipt & COC Documents
- Contracts and Amendments

- Correspondence

- QAPP

- SAP

- Telephone Logbooks

- Lab Reports

5 Years from analytical report issue*

Administrative
Records

Finance and Accounting

10 years

EH&S Manual, Permits

7 years

Disposal Records

Indefinitely

Employee Handbook

Indefinitely

Personnel files, Employee Signature &
Initials, Administrative Training Records
(e.g., Ethics)

Refer to HR Manual

Administrative Policies
Technical Training Records

7 years

1. Record Types encompass hardcopy and electronic records.
2. Examples of logbook types: Maintenance, Instrument Run, Preparation (standard and samples),
Standard and Reagent Receipt, Archiving, Balance Calibration, Temperature (hardcopy or electronic

records).

* Exceptions listed in Table 14-2.

14.1.1

All records are stored and retained in such a way that they are secure and readily

retrievable at the laboratory facility that provides a suitable environment to prevent damage or

deterioration and to prevent loss.

All records must be protected against fire, theft, loss,
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environmental deterioration, and vermin. In the case of electronic records and electronic or
magnetic sources, storage media are protected from deterioration caused by magnetic fields
and/or electronic deterioration.

Access to the data is limited to laboratory and company employees, and shall be documented
with an access log. Records are maintained for a minimum of five years unless otherwise
specified by a client or regulatory requirement.

For raw data and project records, record retention must be calculated from the date the project
report is issued. For other records, such as Controlled Documents, QA, or Administrative
Records, the retention time is calculated from the date the record is formally retired. Records
related to the programs listed in Table 14-2 have lengthier retention requirements and are
subject to the requirements in Section 14.1.3.

14.1.2 Programs with Longer Retention Requirements

Some regulatory programs have longer record retention requirements than the standard record
retention time. These are detailed in Table 14-2 with their retention requirements. In these
cases, the longer retention requirement is enacted. If special instructions exist such that client
data cannot be destroyed prior to notification of the client, the container or box containing that
data is marked as to who to contact for authorization prior to destroying the data.

Note: For the Ohio VAP program the laboratory is required to notify Ohio EPA of its intent to
dispose of any records.

Table 14-2.  Special Record Retention Requirements

Program 'Retention Requirement
Michigan Department of Environmental 10 vesups

Quality — all environmental data y

OSHA - 40 CFR Part 1910 30 years

10 years after publication of final test rule or

TSCA - 40 CFR Part 792 negotiated test agreement and others as
negotiated.
Ohio Voluntary Action Program 10 years and State contacted prior to disposal

'Note: Extended retention requirements must be noted with the archive documents or
addressed in facility-specific records retention procedures.

14.1.3 The laboratory has procedures to protect and back-up records stored electronically
and to prevent unauthorized access to or amendment of these records. All analytical data is
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maintained as hardcopy or in a secure readable electronic format. For analytical reports that
are maintained as copies in PDF format, refer to Section 19.14.1 for more information.

14.1.4 The record-keeping system allows for historical reconstruction of all laboratory
activities that produced the analytical data, as well as rapid recovery of historical data.
(Records stored off site should be accessible within two days of a request for such records).
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